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EDITORIAL 


Two Patus: ONE Enp 


N THE North American continent 
() there are two great democracies: 

Canada and the United States. Both 
are about equal in size; both extend from 
the Atlantic to the Pacific; both are rich 
in natural resources; the people of both 
have common ideals, common aims, com- 
mon objectives, and a common heritage. 
While chaos, intrigue, and misunderstand- 
ing are rampant in many parts of the 
world; order, good will, and international 
understanding largely prevail on_ the 
North American continent. These two 
great democracies are separated by more 
than 2,000 miles of unarmed, unprotected 
border. The people of no two other na- 
tions ever have paid each other a greater 
compliment than that implied by this ac- 
tion. 

Nevertheless there were some important 
differences in attitude, in origin, and in 
the immediate desires of the people who 
populated Canada and the Colonies prior 
to and after 1776. Nothing would be 
gained by a full discussion of the many 
factors which eventually resulted in Can- 
ada and the United States following two 
quite different political courses. It should 
be of interest to foresters, however, that 
Crown control of forest land, which in 
the United States is now generally re- 
garded as a highly desirable arrangement 
in Canada, was the source of endless 
friction and misunderstanding during 


Colonial times. When the United States 
set up its own government that govern- 
ment inherited the resentment which pre- 
viously had been directed toward the 
Mother Country because of its attempt 
to exercise some power of control over 
timberlands. It is not unlikely that no 
other influence so profoundly affected the 
course of development of forestry in the 
United States. 

During the period 1781 to 1853 the 
area of the United States increased about 
1,310,000,000 acres through cession, con- 
quest, and purchase. Practically all of 
this vast area was in public ownership 
and, theoretically at least, the federal 
government had full power to direct and 
to control the course of development of 
the larger portion of the area of the en- 
tire country. 

The federal government, despite many 
statements to the contrary, always has had 
a definite policy regarding the adminis- 
tration of its public lands. When the 
federal government first was formed it 
was heavily in debt and public lands were 
sold to derive revenue. Later the land 
policy was primarily concerned with the 
settlement and development of the coun- 
try. More than a quarter of a billion 
acres of public land were disposed of 
through homesteads and timber claims; 
cash sales continued; large areas were 
given with more or less restriction to rail- 
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road and to canal companies to encourage 
construction; grants were made to sol- 
diers; and grants were made to states for 
the support of public education and for 
miscellaneous needs. In fact, the natural 
resources of the nation were used for al- 
most any purpose that would develop it. 
Probably because of this use of the natu- 
ral resources rather than because of the 
much vaunted ingenuity and enterprise of 
the American people the United States be- 
came a great nation in an incredibly short 
period of time, and the claim that this 
was the best use to which the public do- 
main could have been put is not entirely 
without merit. 

As one looks back over the past 150 
years of the history and development of 
the United States it is not difficult to ob- 
serve very definite shortcomings in the 
federal land policy. Large areas of land 
were thrown open to settlement long be- 
fore there was any need for them to be 
opened to settlement; valuable resources, 
especially timber resources, were exploited 
and destroyed; agricultural development 
was encouraged where it is now apparent 
that agriculture should not have been en- 
couraged; valuable water power resources 
that might better have remained in public 
ownership passed to private ownership; 
the so-called “scattered settler’ was estab- 
lished; agricultural soils were destroyed 
through improper tillage methods and 
erosion; and a thousand and one other 
land problems the nation is now facing 
are the direct result of past land policies. 

Canada, on the other hand, followed an 
entirely different path with regard to the 
disposition of her forest resources. The 
forest area of Canada is larger than that 
of the United States; the wood volume 
probably somewhat smaller. Unlike the 
United States, Canada did not divest her- 
self of the ownership of most of her for- 
est land. Even today more than 90 per 
cent of the total forest area is owned by 
the Crown in the right either of the Do- 
minion or of the provinces. Rights to 
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cut timber under lease or license have | 
been granted on about 13 per cent of the 
total area, and more than 78 per cent 
has not been alienated in any way. Only 
about 8144 per cent of the total forest 
land area of Canada has been permanently 
alienated, a striking contrast with the sit- 
uation in the United States. 

Strangely enough, however, here the » 
contrast seems to end. The critical ob- 
server is able to see little difference be- - 
tween the cut-over area of Canada and | 
that of the United States. By and large, | 
Crown ownership in Canada seems to ) 
have been little if any more effective in i 
preventing forest destruction than private 
ownership in the United States. This is 
not meant as a reflection on Crown Land } 
Administration in Canada, nor as a com- | 
pliment to private forest administration in 7 
the United States. It merely shows that { 
public ownership, per se, is no guarantee 4 
that the productivity of forest areas will 
be maintained. It is not even necessary ( 
to go to Canada for the example. A dis- ; 
couragingly large number of examples / 
may be found in the United States. Many 
of the state-owned forest areas, yes, even 
many forest areas administered by various |” 
federal agencies look little or no different i) 
from the most badly administered private 
forest areas. 1) 


Thus Canada and the 


United States +! 


be the same. On the whole, however,: 
Canada’s forest situation seems to bes| 
somewhat more hopeful than that of thei: 
United States although provincial insteadli| 
of Dominion control appears, at least tov 
an outsider, to be a definite limitation./|. 
Only the future, however, holds the finali! 
answer. Foresters in the United States” 
are following with intense interest the ad+) 


ministration of Crown lands in Canaday 


Past and present forest policies in the >= 
United States also are probably of very 
great interest to Canadian foresters. 


| 
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Roxanp D. Craic 


Roland D. Craig, Chief, Division of Economics; Lands, Parks and Forests Branch; Canada 
Department of Mines and Resources, served as chairman of the Organization Committee to 
arrange for the joint summer meeting of the Woodlands Section of the Canadian Pulp and 
Paper Association, the Canadian Society of Forest Engineers, the Association of Forest Engineers 
of the Province of Quebec, and the Society of American Foresters held in connection with the 
One Hundred Second Meeting of the American Association for the Advancement of Science. 

The other members of the Organization Committee were Messrs. J. Miles Gibson, A. H. 
Richardson, W. J. Sutherland, Ellwood Wilson, J. O. Wilson, T. W. Dwight, Henry I. Baldwin, 
and E. F. McCarthy. 

The local arrangements were in charge of Messrs. J. D. B. Harrison, Roy M. Watt, H. E. 
Seely, and Eric Druce. 

The Society of American Foresters is greatly indebted to Mr. Craig and the members of 
his committees for arranging an altogether interesting and delightful summer meeting. 


MONDAY AFTERNOON SESSION, JUNE 27, 1938 


I. OPENING SESSION AND ADDRESSES OF WELCOME 


Chairman: Dr. C. F. KorsTIAN 


Dr. C. F. Korstian, President, Society of American Foresters, called the meet- 
ing to order. After giving a short address of welcome in which he stressed the 
large number of forestry problems which affect both Canada and the United States 
and which must be solved cooperatively by foresters of both countries, he intro- 
duced the members of the Organization Committee. 

The Chairman then called for the presentation of the following addresses of 


welcome. 


ADDRESS OF WELCOME 


By tHe Honorasrte T. A. CRERAR 
Minister of Mines and Rescurces, Ottawa, Ontario 


the privilege of extending, on behalf 

of the government of Canada, a sincere 
and cordial welcome this morning to mem- 
bers of the forestry section of the Ameri- 
can Association for the Advancement of 
Science, because, as I understand it, the 
primary function of your deliberations 
is to encourage and foster the growth and 
scientific development of the forest re- 
sources. I notice with keen interest that 
this meeting is international in its aspects, 
including as it does members of the So- 
ciety of American Foresters, the Canadian 
Society of Forest Engineers, the Associa- 
tion of Forest Engineers of Quebec, and the 
Woodlands Section of the Canadian Pulp 
and Paper Association. It therefore com- 
prises representatives of the government 
forest services of two countries and of the 
forest industry. This is especially gratify- 
ing at this time when elsewhere inter- 
national and sectional discord seems so 
prevalent. I am inclined to think this 
fine couperation is due in a large part to 
the wide and international outlook pos- 
sessed by all scientists, who always have 
been seekers after truth. It matters little 
to them what the race, creed, or political 
opinions of the finder may be so long as 


Il. gives me particular pleasure to have 


truth shall be found and prevail. That 


is why I believe that meetings such as this 


are one of the greatest means of develop- 
ing not only national unity but also inter- 
national good will. 

Your discussions will be of great inter- 
est and benefit to the people of the United 
States and of Canada. There is an in- 
creasing public consciousness of the value 
of forests in our economic life. More and 
more it is being realized that the forests 
are not merely a source of products wide- 
ly used in our daily life, but that in their 
conservation has been found to depend, 
agriculture, the existence of fish and game, 
and a pure and sufficient water supply 
for our domestic needs and power re- 
quirements. 


This changed attitude on the relation of | 
forests to widely separated activities of | 
mankind has been forcibly brought home | 
to us by the devastating effects of floods, | 


drought, soil erosion, and the disappear- 
ance of game and other wildlife, all of 
which are the results of deforestation. 
During our lifetime we have seen concrete 
examples of the effects of the wholesale 
destruction of large forested areas; and 


we all realize that when our forests dis- Ly 
appear, wildlife vanishes and our scenic’) 
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beauty is replaced by desolate and barren 
areas. The need for recreation in this 
time of stress and high tempo of living is 
becoming more and more imperative. And 
it is to the forests and the outdoors that 
people are turning as a place for healthful 
and vitalizing recreation. 

We, from our vantage point of experi- 
ence, are likely to be highly critical of the 
manner in which the early settlers wasted 
forests. Although I am attempting no 
apology for them, their attitude can be 
better understood when we consider that 
they came from European countries where 
already the forests had been largely de- 
pleted. They for the first time saw a land 
where gigantic pine and _ hardwood 
stretched away in an almost endless suc- 
cession of miles. There was no market 
for the products of the forests, and their 
livelihood could be derived only from 
agriculture. Moreover the woods sheltered 
marauding beasts and hostile enemies. 
Their first thought was to clear away the 
forests with no consideration as to pos- 
sible effects. We in our generation know 
better. We know our forests are not 
illimitable, and we know how far reaching 
can be the effects of forest destruction 
whether it be due to overcutting, fire, or 
the ravages of insects. As an outgrowth 
of this knowledge has come the science of 
forestry, a science young in comparison 
with that of chemistry, physics, or biol- 
ogy; but a science none the less in that 
it seeks to work out the principles whereby 
nature provides and replenishes the forests 
and to make the best and efficient use of 
the products of the forests for man’s 
needs. 

Nature has produced, and maintains the 
forests for her own purposes. Man, on 
the other hand, exploits them for his com- 
fort and well-being. If he oversteps cer- 
tain limits either for the sake of extra 
profit to himself or through wanton care- 
lessness or ignorance, nature revolts. If 


we are to make use of nature’s free gifts 
in the regeneration of the forests, we must 
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study the natural laws under which the 
process can take place and having deter- 
mined these, we can hasten natural growth 
by removing harmful conditions. To de- 
termine these laws and suitable conditions 
requires painstaking and patient research 
for nature works slowly. If then we are 
to conserve our forests and thus maintain 
a forest industry, we should have an in- 
ventory of our forest stands and determine 
their extent and value in relation to the 
demands of commerce. They must be pro- 
tected from the ravages of fire and insects, 
and cutting must be carried out in such 
a manner as will enable annual growth 
to keep pace with actual depletion. 

It is gratifying to note that there is in 
Canada an increasing tendency on the 
part of industry to recognize the value of 
scientific forestry. For example, during 
the period between 1909 and 1937 the 
forestry schools of Canada graduated 602 
forest engineers. Of this number only 
two hundred and twenty are employed in 
government forest services, the remainder 
presumably being engaged in the wood- 
using industries. These are quite apart 
from the chemists and physicists employed 
by the pulp and paper industry. 

The assurance of continuous and eco- 
nomic supplies of raw material and the 
changing trends of industrial demands 
must be anticipated, and methods to pro- 
vide for them devised. Methods of utiliz- 
ing what would otherwise be waste prod- 
ucts must be determined if we are to 
make the best use of our forests. The 
leading enterprises in every industrial 
line are those that believe in and foster 
research.  Intelligently administered, it 
meets reverses before they arrive. The 
International Nickel Company, for in- 
stance, successfully combated the most 
serious depression the world has ever 
known by discovering new uses for nickel 
to replace the loss of old markets. 

There are many who think that research 
should be done entirely at the expense of 


the government. Often these same people 
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are loudest in their demands that govern- 
ments cut down their costs. The fact re- 
mains that research costs money, and the 
only form of revenue possible to govern- 
ments is through the medium of taxation. 
Every additional financial burden placed 
on government means that taxation must 
be increased. What the Dominion govern- 
ment attempts to do in the way of forest 
research through its Dominion Forest 
Service is, in so far as possible, to give 
a lead to industry in the solving of its 
problems. If the problems are to be 
satisfactorily solved with as little expense 
as possible, there must be the closest co- 
operation between the industry, the public, 
and governments. Industry should be 
prepared to accept the findings of re- 
search whether determined by itself or 
by government. Too often in the past, 
in the endeavor to meet competition, in- 
dustry has taken a short term view rather 
than one that would assure it continuous 
stability for the future. 

I understand from your program that 


ADDRESS OF WELCOME 
By PROFESSOR J. MILES GIBSON 


President, Canadian Society of Forest Engineers 


R. CHAIRMAN, members of the 
M Society of American Foresters, 
members of the Association of 
Forest Engineers of the Province of Que- 
bec, members of the Woodlands Section, 
fellow members of the Canadian Society 
of Forest Engineers, and guests, it gives 
me very great pleasure, on behalf of the 
Canadian Society of Forest Engineers, to 
welcome you to this, the first joint meet- 
ing of these respective Societies. The 
Canadian Society of Forest Engineers, as 
the oldest organization of Canadian for- 
esters, is privileged, in a sense, to con- 
sider itself host and appreciates very much 
your attendance at this meeting. 
The joint meeting is international in 
character. Members of our respective 
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on Friday you are to visit the Dominion | 
Forest Experiment Station at Petawawa. 
Here you will have an opportunity of 
seeing on one of the five Dominion forest — 
experiment stations maintained by the 
Dominion government the practical re- 
sults of scientific forest management in 
its several phases of silviculture, propaga- 
tion, cutting, and protection against fire, 
insects, and disease. When this orderly 
development is contrasted with the some- 
what haphazard methods of forest utiliza- 
tion that still prevail throughout much of | 
the American continent, it is evident that — 
our forests will amply repay the expense 
and efforts required by scientific manage- 
ment. 

In concluding, I should like to express | 
the hope that you will find your stay in 
Ottawa enjoyable, that your joint delibera- | 
tions will prove to be both pleasurable / 
and profitable, and that as an outcome » 
of them the public will gain a new ap- 
preciation of the needs of the forest in- 
dustry of the American continent. 


Societies represent two of the world’s 
greatest democracies. This makes it par- - 
ticularly fitting that, during a period of [ 
wars and rumors of wars, we have gath- -| 
ered together to discuss problems of com- | 


of ie to both our nations. 

We have a common heritage; our re- +| 
spective development, in many fields, has : te 
been due to individual initiative. In the «| 
field of forestry, however, in addition to) 
individual initiative it is essential that |) 
we have cooperation in common problems || 
and a realization that the solution of our || 
problems affect us not only individually | 
but nationally. } 

Forestry deals with a basic product and{| 
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what is more important a renewable prod- 
uct which unfortunately requires a con- 
siderable span of time to mature. This 
renewability and this time span are fre- 
quently lost sight of in viewing our for- 
ests and our dependence upon them, and 
I feel that [ would be evading my duty 
if I did not point out that, while our 
various provinces in Canada have devel- 
oped certain policies in dealing with their 
forests and forest lands, at the present 
time there is no coordination of these 
policies by the government of our Domin- 
ion, nor does our Dominion government 
have any clear policy concerning the part 
that forestry should play in our national 
life. 

This does not mean that our Dominion 
government is not interested in forestry, 
for it has sponsored and carried out a 
great deal of valuable research work and 
has gathered and coordinated a tremen- 
dous amount of statistical data on our 
Canadian forests which I hope will lead 
the way to a clearer definition of the part 
that forestry should play in our Canadian 
life. 

Forestry is one phase of land use. In 
several of our Canadian provinces we 
need a clearer definition of land use in 
respect to forests and agriculture and a 
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clearer realization that we have passed 
the pioneering stage of development with 
its attendant wastefulness. We must seek 
to make the best use of our land, giving 
to agriculture lands that can best produce 
food crops and retaining for forests, lands 
that are uneconomical for crop produc- 
tion, but which can produce valuable 
forest crops. 

To place before our people policies 
affecting land use requires leadership. 
This means that our respective Societies 
must supply leaders not only for solving 
technical problems involving forestry as 
a science, but also for solving economic 
and social problems affecting the liveli- 
hood and life of our rural people. Many 
of you, I believe, will agree with me that 
in eastern Canada forests and forestry are 
very much interwoven with economic and 
social problems. 

I hope that our deliberations on the 
many problems that will come before us 
will assist in inspiring leadership among 
those present and that the regular sessions 
and the social contacts that such meetings 
engender will enable each of us to carry 
away renewed interest and a better ac- 
quaintanceship not only with our prob- 
lems but with each other. On behalf of 
the Canadian Society of Forest Engineers 
I welcome you. 


ADDRESS OF WELCOME 


By HENRI ROY 
President, Association of Forest Engineers of the Province of Quebec 


HE Association of Forest Engineers 

| of Quebec considers it a great pleas- 

ure and honor to be invited to par- 

ticipate in the deliberations of the forestry 

sessions of the One Hundred-Second Meet- 

ing of the American Association for the 
Advancement of Science. 

So large a part of the program was 
opened to forestry and to foresters that 
the present meeting promises to be one of 
the most representative gatherings of for- 


esters ever held in Canada. The members 
of the Quebec Association of Forest Engi- 
neers wish to express their thanks to the 
Organization Committee, and _ especially 
to our good friends in the Dominion For- 
est Service, for the opportunity they have 
afforded them to meet their American 
conferees. 

American foresters and forestry are 
pretty well known to most of us. This is 
especially true for individuals who come 
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in more immediate contact with their fel- 
low foresters across the border. Indeed, 
forestry in the Province of Quebec may 
have more in common with New England 
forestry than with forestry in western 
Canada. In both countries, from the be- 
ginning of forestry consciousness and ac- 
tion, we have had as free professional in- 
tercourse as could be had between citizens 
of two distinct national units. 

In forestry education we find that our 
educators have had the same educational 
background, the same European experi- 
ence, and the same training as yours. 
Indeed, many of them are graduates of 
the early American forestry schools. Be- 
cause European forestry came to us al- 
ready greatly modified by American in- 
fluence, it was relatively simple to give 
it a stamp of Canadianism inasmuch as 
our economic conditions are so similar to 
yours. 

There never was a forestry meeting 
held on either side of our common border 
where we were not mixed together cither 
as guests or contributors. American for- 
estry periodicals always were largely open 
to Canadian foresters, and had it not been 
for some mention of geographical names 
here and there, a casual reader would 
have had some difficulty in guessing the 
nationality of the author. Briefly, we 
have had and still have so much in com- 
mon that Canadians feel they are as much 
American foresters when they meet you in 
your country as you have a right to feel 
you are Canadian foresters when you 
meet us in our country. 

In a meeting like this, perhaps I am 
expected to give to my few words a little 
scientific touch. Unfortunately, however, 
merely being the president of an associa- 
tion of forest engineers does not qualify 
me for this if I cannot claim to be more 
than a plain forester. Personally I am 
here to be enlightened by scientists. Every 
day a forester feels more and more the 
necessity for a firmer basis for the prac- 
tice of his art. I also suppose that those 
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versed in the mysteries of science will be 
equally glad to have a receptive and ap- 
preciative audience. In my opinion, the 
exact purpose of a meeting like this is to 
find channels through which science can 
be put to use. 

I am afraid that the Province of Que- 
bec cannot, at this time, contribute greatly 
to scientific forestry. Very few of our 
foresters have had the opportunity to pur- 
sue those complicated problems which 
require good equipment, laboratories, well 
organized research stations, and above 
all, generous appropriations. 

It is a pleasure for us from Quebec to 
take advantage of this meeting to praise 
the excellent work done by the Dominion — 
Forest Service in forestry research and 
in forest economics. The Dominion For- 
est Service has met our most pressing 
needs with great success, and we hope 
that it will grow stronger and _ stronger 
and render us even greater services. It 
seems to us, however, that it is highly 
desirable that we follow the lead that has 
been given us and that we should not 
depend entirely on some one else’s work 
and industry. We have local problems to 
solve, special angles of other problems 
already studied elsewhere, and we must 
find methods better suited to our local 
forestry policy and conditions. It also 
seems desirable that many technical for- 
estry procedures be developed for special 
climatic conditions. Lastly, it seems de- 
sirable that foresters of both types, the 
practitioner and the research worker, 
should meet constantly on the same ground 
to develop a better understanding and to 
permit a more thorough exchange of 
ideas. 

Furthermore, science as applied to for- 
estry may be promoted by diversity as 
much as by standardization, and we in 
Quebec wish to enter into the broad field 
of forestry not only to meet our special 
needs, but also to satisfy our ambition to 
repay our co-workers in the profession 
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upon whom we have, so far, so largely 
depended. 


I wish also to say a word of apprecia- 


tion to American foresters, universities, 


and professors for the textbooks with 
which they have provided us on most for- 
estry subjects. These texthooks are thor- 
ough and abreast of the stage of develop- 
ment of American forestry. Many of them 
are really exceptional, pioneers in their 
field, and they are much more useful to 
us than most of the European textbooks 
of great renown. They are written in the 
most readable form; they are scholarly 
and scientific and are of great value not 
only to students but to practicing for- 
esters as well. 

We also benefit from the wonderful 
development of American forestry re- 
search stations and the high attainments 
of their research workers. Not only is 
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the practice of our art based largely on 
their forestry literature, which is amazing 
in volume, variety, and quality, but it is 
also largely through it that we on this 
side of the Atlantic are brought into con- 
tact with the European forestry literature. 
I am also glad to say that our American 
conferees are the most generous we know 
in sharing what they have in the way of 
information, literature, and help, and that 
it is really fortunate for us Canadians to 
have such friendly neighbors. 

Gentlemen, we foresters of the Province 
of Quebec are glad to be able to meet 
with you and we hope that this meeting 
will contribute to developing even more 
cordial relationships between American 
and Canadian foresters. We wish this 
meeting to be successful not only in en- 
lightening us scientifically but also in 
enriching our human relationships. 


ADDRESS OF WELCOME 


By J. O. WILSON 
Chairman, Woodlands Section, Canadian Pulp and Paper Association 


S chairman of the Woodlands Section 
AN of the Canadian Pulp and Paper 
Association, I am glad of the op- 
portunity of introducing our Section to 
this joint conference of the American 
Association for the Advancement of Sci- 
ence, the Canadian Society of Forest En- 
gineers, and the Association of Forest 
Engineers of the Province of Quebec. 
As you no doubt already know, we have 
a summer meeting each year when we are 
chiefly concerned with the engineering 
problems associated with pulpwood opera- 
tions. We welcome a change this summer 
when participation in this joint conference 
will direct our special attention to the 
many problems connected with the pro- 
duction rather than with the utilization 
of forest products. 
We who are operating in the forests in 
Canada are still in the pioneering phase, 
through which most other countries have 


passed, but as we open up and develop 
the virgin forests, our attention naturally 
tends to shift from the predominantly en- 
gineering problems associated with the 
opening up of new territory to problems 
connected with forest conservation and 
management. In following this trend, we 
follow the procedure and benefit by the 
experience of older countries where these 
problems have already been forced into 
prominence and where the building up of 
sound forest management is already an 
established public policy. 

The general tendency in the past has 
been to turn to the older countries of 
Europe for guidance in this connection, 
but there is now in Canada a growing 
tendency to follow the efforts of our great 
neighbor to the south where problems are 
more similar to our own and where the 
procedure can be more closely followed. 

Though our main problem at present 
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is to overcome the engineering difficulties 
associated with the penetration and de- 
velopment of the enormous virgin tracts 
of forests still at our disposal here in 
Canada, we are very much alive to the 
necessity for proper treatment of these 
virgin stands and for the proper manage- 
ment of those areas which have already 
been cut over. 

This involves us in the study of all 
those problems which underlie the growth 
and development of the forest as a bio- 
logical unit and we welcome the opportu- 
nity which the deliberations of this joint 
conference give us of reviewing the many 
aspects of the problem of forest con- 
servation. 

Our forests are not yet all surveyed. 
Large tracts have never been surveyed at 
all. The only knowledge we have of oth- 
er enormous areas is from aerial recon- 
naissance and only a small fraction of 
these areas has been photographed. 

Many of the limits held by the pulp 
and paper companies have been only 
partially surveyed and less than half of 
these areas are only partially under 
effective working plan management. As 
an illustration of this, consider the official 
figures for the forests of the Province of 
Quebec. 

There are something like 170,000 square 
miles of forests south of the 50th parallel 
in the Province of Quebec alone. Of these, 
75,000 are leased Crown lands and 17,- 
000 square miles are freehold, making a 
total of 92,000 square miles, or roughly 
54 per cent. Only some 34 per cent of 
the Crown lands and only 70 per cent 
of the freehold lands have been surveyed 
for working plan purposes. It is of vital 
interest to us therefore, to know and to 
be able to make use of the latest develop- 
ments in survey methods. 
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We are particularly interested in forest 
protection. In the past we have been 
chiefly interested in the fire protection 
aspect of this broad problem, but interest 
is now broadening out to include protec- 
tion against insect pests and fungi. As we 
branch out into these studies, we recall the 
fact that there is such a thing as a balance 
of nature and the importance of preserv- 
ing this balance in connection with our 
treatment of the forest. 

We look forward with interest to the 
papers and discussions on forest entomol- 
ogy and forest pathology. The meetings 
with the Ecological Society will stimulate 
our interest and broaden our view of the 
necessity for considering the delicate inter- 
relation of the various aspects of forest 
life and the enormous importance of pre- 
serving a correct balance of all these as- 
pects. 

We are again very much indebted to 
the Dominion Forest Service for adding 
an attractive program at the Petawawa 
Forest Experimental Station. Here, we 
members of the Woodlands Section who 
are so much occupied with the pioneering 
efforts associated with the utilization of 
pulpwood from virgin stands can, as it 
were, obtain a glimpse into the future and 
visualize what we must do to bring those 
virgin stands under effective forest man- 
agement. 

Not the least important aspect of these 
meetings for us is the opportunity of 
meeting so many foresters and scientists 
dealing with the broader aspects of forest 
management. We look forward not only 
to a series of interesting papers and dis- 
cussions, but to interesting and valuable 
friendships which will bring us into closer 
contact with forest problems and lead to 
accelerated and more efficient management 
of our forest resources. 


II. PRESENTATION AND Discussion oF PAPERS 


SuBJECT: ADMINISTRATION OF CROWN TIMBERLANDS 


Chairman: Dr. C. F. KorstIan 


Chairman Korstian: The administration of Crown timberlands in Canada is of 


outstanding interest to foresters both in the United States and in Canada. 


This 


subject will be presented by two Canadian foresters representing widely separated 


provinces. 


The Chairman then called for the presentation of the following papers. 


’ ADMINISTRATION OF CROWN TIMBERLANDS IN QUEBEC 


By AVILA BEDAR anp F. BOUTIN 
Quebec Department of Lands and Forests 


HERE is no need to stress, before 
such a gathering as this, the impor- 
tance of the problem which we acci- 
dentally have been chosen to develop. 
However, it may be opportune, at the out- 
set of our remarks, to recall that in the 
Province of Quebec most of the area is 
forest land, and that most of the forest 
land is Crown land. 

In fact, recent statistics prepared by our 
Forest Inventory Bureau show that at 
present the area of cleared land is 25,140 
square miles. This is only 4.2 per cent 
of the total area of the province and 8.8. 
per cent of the 284.300 square miles of 
area lying south of 52° North Latitude.’ 

We have already stated that most of 
the forest land is Crown land; in fact 
only 21,090 square miles of forest area is 
alienated or in process of alienation for 
the establishment of settlers. The Crown 
thus controls 91.8 per cent of the forested 
area south of the 52° North Latitude and 
94.1 per cent of the total forested area. 
This is in keeping with the theories of 
economists who claim that because the 
forest is indispensable to the public wel- 
fare, it should remain the property of the 
state. Furthermore, the state is a durable 
institution such as needed to administer 


a natural resource which requires many 
years to mature and the maintenance and 
adequate exploitation of which are vital 
to the welfare of the community. 


LAND CLASSIFICATION 


The first step in the administration of 
Crown lands is to classify them in order 
that they can be used to the best advan- 
tage and for the greatest benefit to the 
public and the industries dependent upon 
them. 

Much has been achieved in land classi- 
fication by the Department of Lands and 
Forests, particularly by the Forest Service 
since its establishment in 1910. This work 
was assigned to the Department of Colon- 
ization in 1935. It is being continued 
under the direction of forest engineers 
who were appointed for that purpose. 
The problem of classification is espe- 
cially complicated in the case of mar- 
ginal lands because of the fact that the 
soil studies must be supplemented by a 
consideration of economic factors. These 
vary considerably in every section of the 
province with differences in topography 
and with the possibilities for industrial 
development. 

The land is classified into three broad 


‘Due to the fact that we lack detailed information on the forest of the New Quebec territory, 
it has been found expedient to divide the province into two parts. The 52° North Latitude serves 
‘this purpose from the point of view of topography and accessibility. 
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classes: (A) areas fit to be sold imme- 
diately; (B) areas which may eventually 
be sold under favorable conditions; and 
(C) areas unfit for cultivation. Areas 
classified in class A are transferred imme- 
diately to the Department of Colonization, 
whilst areas classified in class B and in 
class C remain under the jurisdiction of 
the Department of Lands and Forests. 
Areas in class B may be transferred even- 
tually. 

During the 1937 session, the legislature 
passed a bill for the definite separation of 
the agricultural and forestry domains. 
This is a step in the right direction, and 
once the separation is established, we will 
have the assurance that any expenditures 
made for the proper management of for- 
est areas will not be lost because of sub- 
sequent agricultural development. 


Forest INVENTORY 


The next step taken by the provincial 
administration in the development of a 
forestry policy was to take a forest in- 
ventory as a basis for forest management. 
The Forest Service has been engaged in 
that work since 1910. The year 1922, 
however, must be considered as a turning 
point in the forest history of Quebec. In 
that year, a bill was passed by the legis- 
lature giving the Minister of Lands and 
Forests the power to adopt or suggest a 
cutting program in accordance with silvi- 
cultural principles and, as will be shown 
later, with the productivity of the forest. 

Furthermore, since March 1928 any 
leasehold of timberland provides that the 
lessee must take an inventory of the area 
concerned, and to limit the cut to a quan- 
tity not exceeding 80 per cent of the in- 
crement as established by the inventory. 
Thus the Forest Service and the licencees 
have participated in taking the inventory 
of the forest resources of the province. 
The Forest Service has taken an inventory 
on 35,000 square miles of forest land; 
the licensees on 54,035 square miles. 

At the present time, 21,309 square 
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miles of licensed forests are managed on 
a sustained yield basis, and working plans 
now being prepared by the Forest Service 
or being revised by the licencees will 
cover an additional area of 27,531 square 
miles. 

The weighted averages from the inven- 
tory reports have served as a basis for 
an estimate of the standing timber in the 
province. This estimate is given in Table 1. 

A conservative estimate of the standing 
timber north of the 52° North Latitude is 
12,800,000,000 cubic feet, bringing the 
ageregate for the whole province to 100 
billion cubic feet, 4 per cent of which is 
on private lands. 

The Forest Service, cooperating with the 
Department of Commerce, is now engaged 
in a more systematic forest survey. Ap- 
propriations for an inventory of natural 
resources were voted during the 1937 ses- 
sion of the legislature and the program 
is intended to cover gradually the whole 
province. The field parties are now work- 
ing in Gaspesian district. 


ForREST PROTECTION 


So vast a forest resource deserves ade- 
quate protection against fire, insects, and 
cryptogamic diseases. Fire is undoubtedly 
the worst enemy of our forests. Partie- 
ular attention is given to the question of 
fire prevention, and for this purpose, a 
series of 38 regular meteorological sta- 
tions are kept in operation. Their records | 
are coordinated and the results are used 


to keep the protection personnel informed || 


when fire danger is very serious. During | | 
the summer months, no one can enter any 
part of the Crown forests without a special | 
permit. This provides an adequate check || 


TABLE 1 | 
VOLUME OF WOOD IN MILLION CUBIC FEET SOUTH 
OF THE 52° NORTH LATITUDE 


Crown forests _ Private 
(licenced vacant) forests Total | 
Softwoods 67,888 3,663 71,551 || 
Hardwoods __ 15,316 462 16,778 
83,204. 4,125 78.329 
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on the whereabouts of travelers. The 
burning of slash by settlers is forbidden 
before 5 p.m. and must be authorized by 
a special permit issued by the local forest 
ranger. 

For fire detection, we have a system of 
457 lookout towers, linked together by a 
network of 8,400 miles of telephone line. 
Radio transmitters also are widely used 
and an army of guards is kept on patrol 
work. The fire fighting equipment in use 
is modern and effective. Whenever nec- 
essary, hydroplanes are used to transport 
men and material to fires in isolated areas. 

On licensed lands, fire protection is 
handled by associations controlled by li- 
censees under the guidance and jurisdic- 
tion of the Provincial Protection Service 
which supervises and coordinates the work 
of the association and at the same time, 
through its own organization, patrols the 
areas assigned to colonization in both the 
forest and mining regions. 

In a sense we have only begun to fight 
the attacks of insects, but in just a few 
months the recently organized entomol- 
ogical service, in close cooperation with 
the federal service, already has made ex- 
cellent progress. The forest insect survey 
is progressing rapidly and will give us, 
when completed, needed information on 
the prevailing endemic and epidemic for- 
est insects. 

Our activities in connection with fungus 
diseases have been hitherto confined to 
research, but are now entering the field 
of practical control. 


Woops OPERATIONS 


In the Province of Quebec, cutting per- 
mits or licenses are issued through auction 
sales. The license confers certain rights 
to its holder, but it also imposes on him 
certain obligations. The licensee must 
pay an annual ground rent of $8 per 
square mile and stumpage dues on all 
timber cut within the lease. He is also 
responsible for the protection against fire 
and trespass. Licenses are issued for one 
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year only with the privilege of renewal if 
the licensees have complied with all con- 
ditions, regulations, and laws. 

The cutting operations are supervised 
by provincial forest rangers, most of 
whom have had technical training under 
the guidance of forest engineers at the 
Forest Ranger School. 

It is of interest to note that the total 
amount of wood cut on Crown lands 
during the last decade has exceeded 2,875,- 
000,000 cubic feet, with a minimum cut 
of 132,000,000 cubic feet in 1932-33 and a 
maximum cut in 1937-38 of approximately 
425,000,000 cubic feet. 


Laws AND REGULATIONS 


Without going into the details regarding 
the history of forest legislation in Quebec, 
it seems pertinent to examine some of the 
major changes which have been made in 
recent years. The law of 1922 already 
has been mentioned in connection with 
the forest inventory, but it is worth while 
to study more closely what was the for- 
estry situation at that time, what circum- 
stances determined the change, and what 
bearing its adoption has had on the forest 
policy of Quebec. 

During the second half of the 19th 
century, the saw-log industry in the Prov- 
ince of Quebec became increasingly im- 
portant. That was the era of big saw- 
mills and the only desirable raw material 
for them was pine and spruce logs of 
large size to supply the export market 
with high quality lumber. The industry 
was then managed by men of great prac- 
tical experience but with no_ technical 
training. 

Although the forest seemed inexhaust- 
ible to them, they found it necessary to 
log extensive areas each year to supply 
the demand and_ therefore gradually 
cruised practically all the important pine 
and spruce stands of the Ottawa and of 
the St. Maurice valley. 

With the extension of colonization, it 
was felt that some restriction in the cut- 
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ting should be made in order to save 
enough timber for the needs of the set- 
tlers. This led to the adoption of the 
diameter limit regulation worded as fol- 
lows: 

Article 12. Licensees are forbidden to 

cut on Crown lands white or red pine 
measuring less than 13 inches; spruce, 
hemlock, cedar, maple, birch, and other 
trees less than 12 inches; and balsam fir 
and swamp spruce less than 8 inches 
diameter at the stump, measured two feet 
above the ground. 
_ This regulation may be considered as 
the crudest form of silviculture but at the 
time, it served its purpose without causing 
serious inconvenience, because the indus- 
try would not accept logs of smaller diam- 
eter even if the removal of small trees 
had been advisable for silvicultural rea- 
sons. 

During the early part of the 20th Cen- 
tury, a new market opened up for small 
sized timber, but the government did not 
see fit to alter the existing regulation be- 
cause public opinion, gradually awakening 
to forestry questions, considered the diam- 
eter limit regulation as ultimate protec- 
tion against destructive exploitation. This 
state of mind still prevails in some quar- 
ters. 

In 1910, the Quebec Forest Service was 
organized and shortly thereafter the For- 
estry School. The graduates of the school 
found employment with the Forest Service, 
and with the support of those technicians, 
the founders of the Forest Service suc- 
ceeded in convincing the administration 
that some changes should be made in the 
diameter limit regulations. As a result 
of this effort, a law was passed in 1922 
which provided for exceptions to the exist- 
ing regulations for silvicultural reasons. 
In order to obtain permission to change 
the regulation, the licensees were com- 
pelled to have the inventory of their for- 
ests made by a forest engineer. 

The result of that legislation was three- 
fold: First, it gave the province the op- 
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portunity of knowing, at relatively low 
cost, the volume of standing timber on 
Crown lands; second, the professional 
status of the forest engineer was elevated 
and forest engineers found employment 
easily; third, contrary to the experience 
of most countries, a well established sys- 
tem of cut limitation, even though there 
never had been a sign of shortage in tim- 
ber. 

In 1910, another important regulation 
was adopted which definitely forbade the 
exportation of Crown forest products in 
the unworked state. This regulation was 
a direct result of the increasing demand 
for pulpwood. It was a very advantage- 
ous policy for the province to pursue be- 
cause it contributed greatly to the indus- 
trial expansion in the province during the 
last two decades. 

The close utilization of forest products 
is one of the aims of the government, and 
to promote close utilization, a recent 
order-m-council set 314 inches as_ the 
maximum top diameter and 12 inches as 
the maximum height of stumps. The same 
order-in-council makes compulsory the dis- 
posal of slash through burning or other- 
wise, whenever its presence may hinder 
natural reproduction on logged areas. The 
Protection Service is now studying this 
problem. 

The scaling of the wood is another im- 
portant operation with which the adminis- 
tration is deeply concerned. Scaling work 
is performed by scalers who have demon- 
strated their ability to the satisfaction of 
the government. In recent years, most 
scalers have been graduates of the forest | | 
ranger school. They work for the licen- | 
sees but they must comply with the regu- | 
lations established by the order-in-council. | 


Two years ago, the cubic foot unit of ||} 


measure replaced the board foot. The in- | 
novation has proved beneficial to every- 
body concerned, especially to the work- | 
men. 
lumber industry, saw-logs are scaled ac- - 
cording to their small end diameter. 


As a temporary concession to the || 


SociaL ASPECTS 


It is generally admitted that the Prov- 
of Quebec is essentially a forest 
ovince. Even supposing that the area 
ally cleared can be doubled, which 
ms improbable, nearly 85 per cent of 
e area south of the 52nd Parallel would 
ll remain forest land. 

It seems reasonable to assume that the 
ests of a province, first and foremost, 
ould benefit the inhabitants of that 
ovince. The government of Quebec has 
en this position on many occasions. 
e prohibition of exportation was pred- 
ted on that theory. When it became 
dent that the settlers and farmers of a 
w parishes would suffer from a shortage 
lumber and fuelwood because of de- 
uctive cutting, the government decided 
establish township forest reserves. There 
e now 122 such reserves with a total 
ea of approximately 1,472 square miles. 
food cut on these reserves is not for 
ymmercial purposes. In cases of poverty, 
ee permits are granted to cut a limited 
jantity of fuelwood and lumber on the 
rown lands. 

More and more attention is now being 
ven to the question of camp sanitation, 
control of which is exercised by the 
epartment of Hygiene. 

Drastic action has been taken by the 


CROWN TIMBERLANDS IN QUEBEC 937 


administration to curb the practice of 
“bunching” against which forest workers 
complained bitterly. Bunching is defined 
as “the transportation by hand, of logs 
exceeding 4 feet in length for the pur- 
pose of piling them.” That practice has 
been forbidden by order-in-council. Es- 
pecially during depression years, numer- 
ous complaints were registered by forest 
workers concerning their wages. The ques- 
tion has been definitely settled by the 
government. During the 1937 season, the 
minimum wages set by the Executive 
Council applied to work done on private 
properties as well as on Crown lands. 
During the season 1936-37, only 3,068 
complaints were received out of 185,434 
engagement-contracts filed in our offices. 

We have endeavored to give you, dur- 
ing the short time available, as complete 
a picture as possible of the forestry situa- 
tion in Quebec. We do not want to give 
the impression that we believe that in 
our province everything is perfect from 
the forestry standpoint, but we sincerely 
believe that much has been accomplished, 
thanks to the splendid cooperation that 
has always existed between the technical 
staffs of the Forest Service and of the 
licensees. Both groups have a_ single 
objective; that of making the forest con- 
tribute most to the welfare of the prov- 
ince. 


COMMENTS 


By HOWARD KENNEDY 
Quebec Forest Industries Association, Ltd., Quebec, P. Q. 


T is indeed a pleasure to be permitted 
to speak to this gathering on the sub- 
ject of the “Administration of Crown 
nds in Quebec,” because we, in Quebec, 
el that we have made very considerable 
‘ogress along the road toward proper 
rest management. 
With approximately 92 per cent of her 
rest lands owned by the Crown, the 
ovince of Quebec has an excellent op- 


portunity through this ownership to con- 
trol its forest operations, which provide 
the principal source of employment for 
her people, as well as a major portion of 
her revenue. It may be justly argued that 
with the advancing use of cellulose prod- 
ucts that the forest industries of the 
province eventually will be more impor- 
tant even than agriculture. In the year 
1936, Quebec Province manufactured 54,2 
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per cent of Canada’s newsprint and 21 
per cent of the total world production. 
For the same year, Quebec’s position in 
the world export trade of newsprint was 
even more formidable as she shipped 54.2 
per cent of the total Canadian export or 
36.9 per cent of the world total. This 
was in addition to all the other forest 
products such as rayon and other sulphite 
pulps, kraft pulp and paper, board, 
groundwood pulp, etc., to say nothing of 
lumber, pulpwood, telegraph poles, ties, 
shingles, etc. 

The importance of Quebec’s forests was 
long ago envisioned by her statesmen and 
the necessity of technical men to advise 
and control the Forest Service was real- 
ized. In the early days of the century, 
Canada did not have any forestry schools. 
In his Annual Report for 1905, the Hon. 
Adélard Turgeon, Minister of Lands and 
Forests, wrote as follows: 

“With the view of providing for the 
training we lack and which we need to 
enable us in a rational and pertinent man- 
ner ....to master the subject now 
occupying the attention of a great many 
enlightened minds in all the civilized 
countries of the world. the government 
of the province has considered the time 
has come when it should aid some edu- 
cated persons to make themselves familiar 
by study with the theory and practice of 
silviculture and above all with the science 
of forest economy, the application where- 
of best meets our present requirements. 

“To that end, on the recommendation 
of Mgr. LaFlamme of Laval University, 
it has been decided to bear the expense of 
educating two young men, one from Que- 
bec and one from Montreal and send them 
to follow the two years course of lectures 
in the School of Forestry at Yale Univer- 
sity, New Haven, Connecticut.” 

You will be interested to learn that the 
names of the “educated persons” chosen 
were Avila Bédard, now Deputy Minister 
of Lands and Forests and Gustave Piché, 
former chief of the Forest Service, who 
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retired just over a year ago after m 
than 30 years devoted to forestry and 
forests of Quebec. 

The wisdom of the Hon. Mr. Turgeon’ 
proposal and Mgr. LaFlamme’s selectio}) 
has been more than vindicated in the erg 
suing 35 years and the influence of these 
two “educated persons” has had an evey 
widening effect on the administration c 
the Crown lands of the province. The 
energy and organizing abilities were givey 
free rein in their early days, so that i| 
1908 we find in the first Annual Repo 
of the Berthierville Nursery, organized ani 
started by them in 1910, that Quebec ha 
its own forest school at Laval Universit 
with Messrs. Bédard and Piché—thei 
plain forest engineers—amongst the pro 
fessors. In that report we also find tha 
the Forest Service of the Province has 
been organized. 

A hint of the common sense which he 
always characterized the young forest er 
gineer, who was later to become Deput 
Minister, was contained in a letter writte 
by him from Yale to the Minister, Tr 
Hon. Adélard Turgeon, in 1906. “It seems! 
to me that in the selection of a system o 
silviculture, the financial standpoint | 
the principal and perhaps the only or? 
to be considered.” Then a hint of the iray 
hand concealed in the velvet glove mail 
be gleaned from a report by him in 190} 
concerning the practices of certain opey: 
ators on the Chaudiére River, “the lumbd) 
merchants who thus seek to evade the la’ 
and to carry on a lucrative trade to thi) 
detriment of the Crown should meet wit/! 
no mercy.” 


This young professor became a joi) 
director of the Laval Forestry School if 
1917 and later was made dean, at thf 
same time carrying on his duties as assis’? 
ant-chief of the Forest Service. Earli 
in 1937, as a further tribute to his servic! 
to the province, he was appointed depuit) 
minister of the Department of Lands a ( 
Forests, a well merited selection whic 


has proven popular to all concerned. 


= 


In reading over the annual reports of 
e period, when Messrs. Piché and Beé- 
rd were organizing the Forest Service, 
noted one by Mr. Piché in 1909 in which 
makes the naive statement concerning 
e lumberjacks of the period, “the fa- 
ous swearers and blasphemers of olden 
ys are becoming rarer and rarer. The 
en’s morals are good; they are becom- 
g more refined.” 
The fact that the operators were a tract- 
le group and given to cooperation even 
en as now may be gleaned from Mr. 
iché’s second report of the Forest Serv- 
e in 1910. In this he reports, “the new 
lation respecting the height of 
ps, the cutting of all merchantable 
imber, etc., have been fairly well ob- 
erved as a rule. For a first year, I con- 
ider that things have gone well and now 
aat people are familiar with our regula- 
ions, there will be no difficulties.” 
In 1908 we find the Riordon Company 
aaking the first working plan of which 
re have record for their limits in this 
rovince. This was closely followed by 
thers. 
Since that time particularly the pulp 
nd paper industry has absorbed a large 
ercentage of the forestry graduates of 
ur Canadian, and some of the American 
niversities, as well as many graduates in 
ther branches of engineering. The re- 
ult has been that now the various woods 
perations are largely controlled by tech- 
ically trained men who appreciate the 
alue of long term planning, and of the 
7,500 square miles of leased forest lands 
ithin this Province, approximately 40,- 
00 square miles are operated under ap- 
roved management plans, or under plans 
earing completion. 
A forest ranger school has been oper- 
ted in the Province for a number of 
ears and it is turning out a very useful 
rpe of forest employee trained in the 
ssentials of sound forest practice. These 
raduates are being absorbed by industry 
s quickly as they become available and 
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their influence is already becoming appar- 
ent on woods operations. 

The pulp and paper industry started its 
Woodlands Section in 1917, and this has 
done yeomen service in the development 
of a group of operators who are “forest 
conscious.” 

The Association of Forest Engineers of 
the Province of Quebec came into being 
in 1919 and now all official forest engi- 
neering works within the Province must 
be carried out by members of this Asso- 
ciation. 

All of these groups have ably assisted 
in the developing amongst technical men 
at least a desire for sane operation of 
our forest lands. 

One of the apparent difficulties which, 
to a considerable extent, has affected 
many operators has been the setting aside 
of considerable tracts of forest lands for 
colonization purposes. Much land which 
should have remained in forest. has there- 
by been denuded and abandoned. Many 
disastrous forest fires have been started 
by settlers in burning their slash. A 
feeling of instability as regards the future 
of lands in areas close to colonization has 
been engendered which discourages the 
adoption of a long term viewpoint on 
the part of the operators concerned. 

This latter condition leads to several 
points which I wish to emphasize in look- 
ing toward the future of the forests of the 
Province of Quebec: 

Firstly, a province-wide land classi- 
fication should be made to establish the 
boundaries between forest lands and lands 
suitable for agriculture either now or in 
the future. 

Secondly, following this classification, 
lands classified as forest lands should be 
set aside in reserves in perpetuity and 
operated only under working plans ap- 
proved by the government with periodical 
checks and revisions to meet changed con- 
ditions. 

Thirdly, general regulations should be 
as few as possible and specific regula- 
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tions governing the area should be in- 
cluded in the working plans. The old 
diameter limit regulations are obsolete 
and unworkable in most districts. 

Lastly, the issue of government regula- 
tions concerning all phases of forest oper- 
ations and their administration should be 
centered, inasfar as possible, under one 
department of the government. 

Under these conditions, a spirit of co- 
operation and cenfidence between oper- 
ator and government should be possible 
so that a minimum of the time of forest 
inspectors would be necessary in policing 
operations for infractions of regulations 
and correspondingly large portion of their 
time might be spent in assuring that the 
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By E. C. MANNING 
Chief Forester, Department of Lands, Victoria, B. C. 


HE natural resources of the Prov- 
ince of British Columbia in land, for- 
ests, and water are administered by 
the Department of Lands under a Cabinet 
Minister and a Deputy Minister. There 
are four branches in the Department, viz.: 
Lands, Surveys, Water, and Forest. The 
Forest Branch, under the direction of a 
Chief Forester, has six main divisions, 
each (excepting the Division of Records) 
in charge of a technical officer, as follows: 
Management. Disposal of Crown tim- 
ber; inspection of cutting; land classifica- 
tion; reporting timber values on all areas 
under sale, lease or settlement applica- 
tion; reporting compliance with settlement 
conditions; free-use permits; field super- 
vision of all timber matters; timber mea- 
surement, 

Operation. Fire protection; personnel; 
equipment; fire control; railway fire pa- 
trols; fire hazard; forest improvements. 

Records. Accounting; revenue and ex- 
penditure, Collections; rentals, royalties, 


stumpage, forest protection tax, grazing 
fees. 
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operations provide for the silvicultura 
needs of the forests of the future. , 
One may safely assume that the know 
edge and ideals of both the Forest Servici 
and the operators are far in advance a} 
those of the general public in forestr}j 
matters and it is through a demand from 
an enlightened public that the lag betwee 


groups is an educational program among¢ 
our people pointing out the importanci 
and needs of the forests as well as th 
measures which may be taken to satisf¥ 
these needs. 


Forest Surveys. Cruising and survey 
of forest land; forest inventory and fore 
reservations; working plans. 

Research. Study of growth and yielc! 
silvicultural problems; regeneration; fo# 
est nurseries and planting; all matte: 
pertaining to forest research. 

Grazing. Range management; 
improvements; grazing permits; 
reconnaissance and regeneration plans. 

For administrative purposes, the orga// 
ized part of the province is divided imif 
five forest districts, each under the dires® 
tion of a district forester directly respowe 
sible to the chief forester. The forest dic} 
tricts are further divided into ranger dic! 
tricts in charge of permanent reside! 
rangers. For protection purposes, tl 
ranger districts are subdivided into patrt\1 
areas. These latter are in charge of ¢# 
sistant rangers acting under the dint 
of their respective rangers. Hh 

In the district forester’s organizatic:: 
the same general principles govern as }. 
the case of headquarters at Victoria, 
with less specialization. The ranger deel) 
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with all phases of forest service work en- 
trusted to him in his district. In some 
instances, ranger districts are grouped to- 
gether under a supervisor. 

The work of the Forest Branch is decen- 
tralized as much as possible with the ob- 
ject of giving prompt and efficient public 
service. The staff may be roughly di- 
vided into three classes as follows: 

Technical officers. Recruited by ap- 
pointment from the ranks of technically 
trained applicants of university standing. 

Field staff. Headquarters and district 
administrative personnel: supervisors, 
rangers, and official scalers. Many of the 
senior field staff are technically trained 
foresters. The supervisor, ranger, assist- 
ant ranger, and scaling staff is recruited 
by competitive examination, promotions to 
‘senior positions being on a merit basis. 

Office staff. Clerks, accountants, ste- 

nographers, and draughtsmen as in any 
‘comparable business organization. 
All Forest Service activity is predicated 
on legislative authority, mainly the Forest 
and Grazing Acts with regulations there- 
under. 

The “Forest Act” of 1912, the result 
of a report of a Royal Commission of 
Inquiry on timber and forestry, re-aligned 
all prior forest administrative enactments 
and placed forest administration in British 
Columbia in all its phases on an entirely 
new footing. 

The larger area of timber-producing 
land is still under the control of the state 
and a royalty accrues to the state from 
timber cut on all lands, except that grant- 
ed prior to April 7, 1887. The Forest 
Service has many statutory functions to 
perform in respect to alienation of its 
Jands and their use for timber-cutting. 
These may be summarized as follows. 

Lands for settlement purposes.—The 
alienation of statutory “timberland,” i.e., 
land containing 8,000 feet board measure 
per acre west of the Cascade Mountains 
and 5,000 feet board measure per acre 
east of the Cascade is prohibited by stat- 
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ute. Therefore, every application to pur- 
chase, lease, or pre-empt Crown land must 
be reported on by the Forest Service as 
to timber quantities. Settlers on Crown 
land who are in process of securing title 
must secure permits before timber can be 
sold from their holdings. In cases of ap- 
plication to purchase or where improve- 
ments are required before title is secured, 
the permit requires payment of stumpage, 
which is held on deposit with the Forest 
Service as a guarantee of good faith until 
title has been secured, when it is returned. 
If title lapses, however, these funds be- 
come the property of the Crown. 

Private timberland.—Timber cut on 
lands granted prior to 1887 is free of 
royalty and subject to unrestricted export 
in the unmanufactured state. When cut 
from lands granted between 1887 and 1906 
the logs are subject to a royalty of fifty 
cents per thousand feet, with the right to 
export without additional charge. When 
cut from lands granted from 1906 to 
1914 the rate is the same, but with no 
right to export. Lands granted after 1914 
are subject to a royalty which varies from 
time to time by statute. 

Crown timber under partial alienation. 
—This timber is covered by a licence to 
cut, renewable annually in perpetuity, sub- 
ject to an annual rental payable in ad- 
vance and to cutting regulations in force 
from year to year. There are now about 
3,000 licences in good standing, two-thirds 
of them in the Coast region. The surface 
right remains in the Crown and the li- 
censee has the right to cut timber and the 
use of the surface for that purpose. When 
the licence lapses, the Crown again comes 
into undisputed possession. All timber cut 
from licences is subject to royalty as fixed 
from time to time by statute. 

Certain cutting rights are held under 
lease, royalty and rental rates and other 
conditions affecting these leases being the 
same as those applicable to timber li- 
cences. 

Special twenty-one year pulp leases is- 
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sued before 1912, which now cover some 
335,000 acres, were renewed in 1936 for 
a period of eighteen years at an annual 
rental of two cents per acre for eight 
years and four cents for the remaining 
period of the lease. Royalty on such tim- 
ber was fixed at twenty-five cents per 
cord for the eight year period and there- 
after subject to such change as might be 
made by statute. 

Existing timber cutting rights granted 
by the Dominion government in the Rail- 
way Belt, which was re-conveyed to the 
Province in 1930 and which comprised a 
forty-mile strip paralleling the main line 
of the Canadian Pacific Railway across 
the Province, are being administered in 
accordance with the regulations under 
which they were allotted. All unalienated 
land is dealt with as elsewhere in the 
Province. 


Disposal of crown timber.—Upon ap- 
plication therefor, an examination and 
valuation of the timber is made by the 
Forest Service in advance of public ad- 
vertisement and sale by tender. Such 
sales are made for immediate cutting and 
regulations applied as may be necessary 
in each case. Small sales up to $1,000 in 
value may be made without advertisement 
where no competition is apparent. 


Scaling and grading timber—All tim- 
ber must be scaled by a scaler, licenced 
by the Forest Branch, before it is sawn. 
In the Coast region scaling and grading 
is carried out by scalers employed by the 
Forest Service, all Crown revenue being 
collected on the basis of this measurement 
and grading. There is a statutory scaling 
fund into which fees for scaling are paid 
and from which salaries and expenses of 
the scaling services are drawn. This 
fund is self-supporting. 

Marking of timber.—The “Forest Act” 
provides for a system of log marks to 
identify the origin of cut timber and to 
determine the dues payable upon it. This 
is necessary by reason of the varying 
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charges by way of royalty or stumpage 
payable on timber from different areas. 

Home manufacture-——The Forest Act 
lays down the principle of home manu- 4 
facture to encourage the establishment of | 
sawmills within the province. Provision 
is made, however, for the export under 1 
permit for good cause of sawlogs and 
minor products such as poles, piling, ete. | 
As an assistance towards regulated log 2 
export an export advisory committee with 1) 
equal representation from the logging in- - 
dustry, the lumber manufacturers and the & 
Forest Service meets monthly to review 
the situation and to make sure that con- | 
stant consideration is given to all points ¢ 
of view. Di 


Forest fire laws——A close season, May ; 
1 to September 30, is established during ¢ 
which permits must be obtained from the ¢ 
Forest Service before fire may be used in 
land clearing or industrial operations / 
near forest areas. Regulations are pro- 
mulgated with specific application to 
equipment of all logging and milling es- : 
tablishments in or near any forest or 
woodland with fire-fighting tools, pumps, # 
and hose. Watchmen must be maintained, | 
debris cleared around camps and mills, 
railway lines patrolled and other precau-t 
tions taken to avoid and control fires. 
A statutory Forest Protection Fund is|) 
maintained by a tax on the holders of) 
cutting rights for Crown timber and onij 
the owners of lands classified and taxed «/ 
as timberland under the taxation laws.# 
To the sum thus collected the government! 
adds each year variable amounts from 1! 
general revenue. (The present tax rate isi? 
four cents per acre with a government} } 
contribution of $440,000) . }) 
Responsibility for attacking fire isi’ 
placed on the occupant of the land with] | 
provision for refund of expenditure under?” 
certain conditions. Power is given to) | 
commandeer persons to fight fires. Dan- 
gerous areas may be closed to use. 
Forest reserve fund.—In 1925 statutor 
provision was made for the examinatio 


—— 


d setting aside of Crown lands suitable 
for the perpetual growing of timber. 
ee per cent of the receipts from stump- 
age and royalty is paid into the fund and 
sed for their development and main- 
enance. To date there have been estab- 
lished forty-one of these provincial for- 
ests, sixteen on the coast and twenty-five 
in the interior, covering 8,002 square 
iles and 18,504 square miles respec- 
tively. 

Slash disposal and regeneration —Re- 
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cent legislation makes special provision 
for satisfactory disposal of slash and 
debris following logging at the direction 
of the Forest Service on all lands situ- 
ated in the lower Coast region, including 
Vancouver Island, and a fixed penalty 
provided for non-compliance. Provision 
is also made for regulations designed to 
ensure the renewal of the forest crop on 
non-agricultural lands after logging, ap- 
plicable to granted lands as well as to 
timber lease-hold or timber limit. 


RRB 


Canapa’s Forests AND Forest INDUSTRIES 
ORESTS of productive quality occupy nearly 38 per cent of the land area of 


the nine provinces of Canada. 


between young growth and stands of merchantable timber. 


The forested lands are divided almost equally 


The volume of wood 


of merchantable size is estimated at 274,000 million cubic feet, of which 170,000 
million cubic feet are considered to be accessible to commercial operations. The 
average volume cut for use each year is placed at 2,581 million cubic feet, and an 
additional drain on the forests, of nearly 1,000 million cubic feet, is caused by 
annual losses due to fire, insects, and tree diseases. 

The forests provide the Dominion’s third greatest primary industry. In 1935 
forest industries made a net contribution of 279 million dollars to the national 
wealth, of which amount 52 per cent was distributed as wages and salaries. 

During the difficult period from 1931 to 1935, forest products contributed 
more to Canada’s favorable trading position than any other group of commodities. 
The average favorable balance of trade derived from wood, wood products, and 
paper was 143 million dollars compared with a favorable balance from trade in 
all commodities of 168.9 million dollars. 


TUESDAY MORNING SESSION, J UNE 28, 1938 
SuBJECT: SILVICULTURE AND SCALING PROBLEMS 


Chairman: Proressor J. MILes GIBSON 


SILVICULTURAL TREATMENT OF SPRUCE STANDS IN NORTHEASTERN 
UNITED STATES 


By MARINUS WESTVELD 


Northeastern Forest Experiment Station 


HE pulp and paper industry exerts 

a tremendous influence on the social 
nd economic welfare of the spruce- 

fir region of eastern Canada and United 
States. The prosperity of this region and 
indeed the continued existence of the pulp 
and paper mills depend upon a steady 
and continued supply of pulpwood. With 
new plants of huge capacity springing up 
in the South, the West, and elsewhere, the 
industry can no longer be regarded as re- 
gional. The price of pulpwood is gov- 
erned by world-wide competition. Neither 
cheap power, nearness to markets, nor the 
industrial genius and push of the men be- 
hind the industry can maintain the indus- 
try here in the face of waning local sup- 
plies of raw material. The continuation 
of the industry in any one region rests 
fundamentally on the possibilities of man- 
ufacturing paper pulp from domestic sup- 
plies and placing it in consuming centers 
more cheaply than competing regions. 
Forward-looking concerns appreciate the 
fact that the ultimate salvation of their 
industry lies in making lands tributary to 
their mills produce the necessary raw ma- 
terial. Thus, the operator today can ill 
afford to hold pulpwood lands which are 
not producing their full quota of raw ma- 
terial. The understocked or idle acre re- 
duces profits just as certainly as does the 
lazy or incompetent employee retained on 
the pay roll. How to perpetuate the 
valuable pulpwood species and increase 
the timber growth on pulpwood lands are 
problems of vital concern. Studies indi- 
cate that under the favorable growing con- 
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ditions existing in northeastern United | 
States and much of eastern Canada the » 
productivity of pulpwood lands can be # 
greatly increased. Any effort in this di- | 
rection will, however, necessitate intelli- 
gent forest management based on certain 
results of recent investigations. 


GENERAL CONSIDERATIONS 


Early logging of select timber consisted } 
of a rough selection cutting that was : 
fairly well adapted to the needs of the 
stand. Later on, extensive pulpwood op- 
erations led to clear-cutting of softwoods, | 
even those of small size. This resulted : 
in a deterioration of the pure spruce-fir | 
types and in the domination by hard- | 
woods in the mixed stands both of which ° 
affect future pulp values. 

Before entering into a discussion of : 
the management of pulpwood stands it ) 
may be well to sum up the more funda- | 
mental facts which form the basis for 1) 
silvicultural treatment of spruce stands. \| 
These may be briefly summarized as fol- | 
lows: l 

Lek satisfactory amount of spruce and (| 
fir reproduction is usually present int 
stands prior to cutting. This is not al- 
ways true, however, ia in places, par-’ 
ticularly in young, even-aged stands of) 
spruce, and in stand: in whieh hard ma-\ 
ple and beech are abundant, softwood re-) 
production may be scarce or entirely lack-\ | 
ing. 

2. Cut-over areas supporting abundant} 
reproduction, in nearly all instances, are) 
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those on which advance growth was pres- 
ent in the original stand. 

3. Where advance growth is absent at 
the time of cutting, the restocking with 
conifers progresses at a very slow pace 
or fails completely. Where advance re- 
production is present, seed trees are not 
a vital need in the production of a new 
crop of pulpwood. 

_ 4. Residual hardwoods, invading brush, 
and fast-growing weed tree species menace 
‘the satisfactory development of the young 
conifer stand. 

5. Suppressed seedlings and saplings 
show remarkable capacity for recovery 
following release through cutting. In this 
class, saplings between 2 to 5 feet in 
height recover most promptly and _there- 
fore stand the best chance of competing 
successfully with incoming brush and 
rapidly growing hardwoods. Reproduc- 
tion below 2 feet is often choked out by 
the more vigorous hardwoods. 

6. An outstanding characteristic of 
spruce stands is their remarkable recuper- 
ative ability. 

7. The ease with which pulpwood 
lands reproduce themselves depends to a 
great extent on soil conditions and on 
the composition of the old stand. Even 
under harsh treatment spruce stands re- 
produce themselves successfully, although 
the incoming stand is often of inferior 
quality and composition. 

8. Dense slash not only crushes and 
kills advance reproduction beneath it, but 
effectually prevents the establishment of 
new reproduction on all areas occupied 
by it for a period of 15 to 20 years. 

9. Promiscuous cutting of young 
growth is an important factor in mate- 
rially reducing the stocking and yields of 
pulpwood species. 

Analysis of the above facts leads to 
the following significant conclusion: 

Since nature in most instances provides 
the nucleus of the new crop in the form 
of advance reproduction in the old ma- 
ture stands, the major problem centers 


around (1) developing cutting methods 
which insure continuance of advance re- 
production, and (2) cultural measures de- 
signed to protect and develop the already 
existing stands of reproduction to full 
timber crops at maturity. It is this ad- 
vance reproduction which forms the main 
reliance for the new timber crop. 

Since the pulpwood producer must base 
whatever form of forest management he 
practices on the presence or absence of 
advance reproduction, it is important that 
prior to actual cutting he classify his 
lands on the basis of the kind, size, and 
density of this reproduction, and that he 
zone his lands on the basis of their pro- 
ductivity and accessibility. This informa- 
tion will enable ready segregation of 
areas into easily and difficultly regener- 
ated categories and provide clues for man- 
agement objectives adapted to a specific 
local complex, and furthermore will pro- 
vide a basis for delimiting areas for ex- 
tensive and intensive forestry practices. 
Much money, for example, may be wasted 
in attempting to maintain softwoods on 
sites distinctly favorable for the produc- 
tion of hardwoods. With stands properly 
classified, the progressive order in which 
areas are to be cut based on their ma- 
turity and reproduction conditions can be 
determined and adhered to insofar as 
market and logging conditions permit. 
Type of treatment will vary with market 
conditions which, in the final analysis, 
must govern the type of treatment espe- 
cially as regards expense. 

Since the attainment of advance repro- 
duction above 2 feet in height is a highly 
important factor in successful spruce man- 
agement, logging should be so organized 
that cutting on any specific area can be 
regulated and graduated as to permit 
seedlings to come in and attain this 
height before the protective cover of the 
main sland is removed. Aside from in- 
tensive cultural measures, nothing is so 
effective in the management of spruce 
stands as regulation of the time of cut- 
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ting. 

Balsals spruce is so admirably adapted 
to the production of paper pulp, there is 
a strong temptation on the part of pulp- 
wood producers to direct their cuttings 
toward the production of pure spruce 
stands. Such a practice may not only 
pave the way to epidemic fungal or in- 
sect attacks but may also lead to soil 
deterioration. Virgin forest composition 
is ordinarily an admirable and a safe 
guide for silviculture. In its broader as- 
pects spruce silviculture should be di- 
rected toward species well suited to the 
site and in mixtures which will assure, as 
nearly as possible, both crop security 
and maximum market returns. 


METHODS OF CUTTING 


As already indicated, certain sites lend 
themselves more readily to management 
of spruce and fir than do others. From 
the standpoint of methods of cutting de- 
signed to successfully regenerate spruce 
stands, the various spruce types may be 
segregated into two broad classes: (1) 
those of most common occurrence which 
can be easily regenerated through rela- 
tively simple and inexpensive measures; 
(2) those less abundant as to area; (a) 
dense, even-aged stands of immature 
spruce and fir, and (b) stands with 
strong admixtures of hardwoods in both 
of which regeneration presents a difficult 
problem. 

Easily regenerated stands.—The easily 
regenerated stands consisting entirely of 
spruce and fir or in which the hardwood 
element is chiefly yellow birch and paper 
birch usually have an abundance of ad- 
vance reproduction to work with.  Suc- 
cessful management lies mainly in pro- 
tecting the young growth from logging 
damage, from subsequent windthrow and 
fire, and from excessive shading and 
crowding by hardwoods. Pure softwood 
types, where conditions are unfavorable 
to hardwood’s encroachment, may be 
clear-cut. Removal of the old growth 
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gives the advance reproduction a chance 
to develop, which it usually does with 1 
sufficient rapidity to forestall competition 
from brush and other growth. 

In the mixed hardwood-softwood stands, | 
removal of the softwood is beneficial 
only as it permits release of advance soft- 
wood growth. But usually something Ny 
must be done later to curtail domination | 
by hardwood growth. Best results can be + 
obtained when reproduction is adequate & 
and satisfactory by removing both hard- | 
woods and softwoods. Whether this can 
be done or not depends upon the market || 
for hardwoods. In certain localities where ¢ 
increased demand for hardwoods for pa-. 
per pulp makes utilization of these species ¢ 
possible, excellent results are obtained by 
cutting all merchantable hardwoods and ¢ 
softwoods. The heavy cutting gives the 
young conifers a better chance to grow. 
But the advantage they gain may be tem-1 
porary unless followed by special cul-| 
tural measures, employment of which will | 
make possible the maintenance of the: 
spruce-fir composition ratio. 

Height of reproduction is important, | 
particularly where hardwood competition 
is expected. Where site factors are un- 
favorable to hardwoods, the advance re-: 
production should be 2 feet in height;: 
where hardwood growing conditions are-) 
favorable, it should be 4 feet. { 

Difficultly regenerated stands —Thisi| 
class is characterized by mixed spruces: 
hardwood stands in which sugar maple/> 
and beech form an important part of thes 
hardwood component. The problem ofl! 
how to regenerate spruce stands falling ® 
in the difficult classification is less simple«\: 
Even the application of intensive forestry 
measures may fail to maintain at reason+}/ 
able cost pulpwod species on certain of! 
these sites. The difficult sites usually aret 
deficient in advance reproduction. Where t 
this occurs in young even-aged stands of) 
spruce and fir, a shelter wood cutting apj/" 
pears advisable. Under this system from /! 
one-fourth to one-half the trees are re) 
: 
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moved, permitting the establishment of re- 
production under the shelter of the re- 
maining trees. Ten to fifteen years later 
when the reproduction is fully established, 
the remainder of the old stand may be 
cut. 

In mixed spruce hardwood stands where 

spruce and fir reproduction is inadequate, 
it can be increased by removing the hard- 
woods first, but this is not generally prac- 
tical under present conditions of hard- 
wood utilization. Usually in such cases 
ssoftwoods can be established only by 
clear-cutting and planting and by subse- 
quent cleanings—expensive operations not 
usually justified by present conditions. 
Girdling of hardwoods 10 or more years 
before logging is recommended since it 
not only stimulates the growth of mer- 
chantable stems of softwoods but enhances 
the chances for securing conifer reproduc- 
tion. 
_ Partial cuttings—There is danger that 
silvicultural systems of cutting may be 
focussed too narrowly on merely one ob- 
jective, that of stand regeneration, thus 
failing often to give full consideration to 
‘a second objective, the possibility of re- 
moving timber in such a fashion as to 
conserve immature trees and permit the 
building up of larger growing stock. Tree 
selection or partial cutting, particularly 
in second growth spruce stands deficient 
in reproduction, holds promise of accom- 
plishing simultaneously both of these ob- 
jectives. This system of cutting removes 
the slow-growing and inferior trees, leav- 
ing only the best trees for continued 
growth. Increment formerly distributed 
on poor and good trees alike will hence- 
forth be concentrated only on the choice 
trees. 

I believe that when pressure to liqui- 
date stumpage in the Pacific Northwest 
is lifted, lumber production in the East 
will come again into its own. Under par- 
tial schemes of cutting it will be possible 
to integrate spruce sawlog production with 
pulpwood production and thus enable the 


pulpwood producer to compete success- 
fully with foreign countries or other sec- 
tions of the United States. 

It has long been contended that partial 
cutting in spruce stands is impractical, 
that logging costs would be excessive, 
and moreover, that partial cutting would 
be followed by serious loss from wind- 
throw. In order to obtain data on the 
actual facts in the case, different degrees 
of cuttings removing from 2 to 10 cords 
per acre and constituting 10 to 60 per 
cent of the softwoods present were initi- 
ated on a 100-acre tract of second growth 
spruce on the Gale River Experimental 
Forest in New Hampshire. A record was 
kept of operating costs for each degree 
of cutting. Preliminary analysis indi- 
cates that so long as there was no road 
building to be done costs were not ma- 
terially affected by the degree of cutting. 
These findings are significant because 
commercial operators so frequently cite 
supposedly higher costs as a barrier to 
any form of partial cutting. 

Protection of young growth.Depend- 
ence on advance reproduction necessitates 
extra care in logging to reduce this dam- 
age to a minimum. Large numbers of 
thrifty young sapling spruce and fir are 
cut down needlessly on every acre by tim- 
ber fellers. Studies indicate that this 
damage ranges from 20 to 40 per cent. 
This destruction is particularly marked 
in the 2- to 5-foot height classes of spruce 
and fir. This is unfortunate since it is 
this height class which responds most 
vigorously to release and possesses the 
best prospects of winning out against the 
fast-growing hardwoods and attaining a 
permanent position in the new stand. 
Close supervision and inspection are nec- 
essary in laying out roads and skidways 
and in the use of young spruce and fir 
for logging construction. 


CULTURAL OPERATIONS 


Advance stocking of reproduction in 
spruce stands is no guarantee that follow- 
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ing cutting a satisfactory second crop 
will develop. Some follow-up cultural 
work is essential to assure spruce and 
fir reproduction a dominant position in 
the final stand, as well as to increase the 
growth rate of spruce and improve its 
quality. 

Girdling —The common practice of cut- 
ting only conifers in mixed stands leaves 
considerable numbers of old hardwoods 
whose large crowns not only retard the 
growth of merchantable-sized spruce and 
fir, but prevents the reproduction of these 
species from developing to merchantable 
size at a satisfactory rate. Girdling is the 
most effective and cheapest means of rid- 
ding the stand of these undesirable trees, 
thus releasing the understory of conifers 
and giving it the opportunity for increased 
growth. Girdling is also an excellent 
means of increasing the percentage of 
softwoods particularly in mixed stands 
where the hardwood element consists 
chiefly of yellow birch, paper birch, and 
red maple, where the released reproduc- 
tion meets with less competition from in- 
vading hardwoods than stands with ad- 
mixtures of sugar maple and beech. It 
is important, however, that the measure 
should be applied with considerable judg- 
ment. JIndiscriminate girdling of hard- 
woods certainly can not be recommended. 
Girdling merchantable hardwoods should 
be restricted to areas where the prospect 
of their acquiring a market value is re- 
mote. Selective girdling should always be 
the preferred practice. Gradual conver- 
sion of the stand by relatively light in- 
itial girdling, eliminating first trees of 
poor form and quality, followed perhaps 
ten years later by heavier girdling, doubt- 
less minimizes the danger from wind, sun, 
frost, and insect injuries which may oc- 
cur where complete removal of hardwoods 
is accomplished in one operation. 

Not only can girdling be relied upon to 
increase the rate of conifer production in 
mixed spruce-hardwood forest, but it can 
be undertaken at a profit. This fact is 
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clearly demonstrated in a girdling experi-— 
ment established by the U. S. Forest 
Service in 1905. The experiment consists _|/ 
of three plots; one heavily girdled, the | 
second moderately girdled, and the third || 
left as a control. Measurements of || 
growth on these plots have disclosed that | 
at the end of a 30-year period the heavily | 
girdled plot supported 1,607 cubic feet | 
per acre; the moderately girdled plot 974 | 
cubic feet per acre; and the untreated 
plot 172 cubic feet per acre. It is esti- 
mated that by 1945 when the bulk of the 
spruce will have reached merchantable : 
size, the net gain in conifer pulpwood | 
volume attributable solely to the effects of { 
girdling will amount to 23 cords per acre 
worth $57.50 on the heavily girdled plot { 
and 13 cords valued at $32.50 on the ? 
moderately girdled plot. The cost of { 
heavy and moderately girdling is esti- | 
mated at $2.60 and $2 respectively pert 
acre, Additional data obtained from gir- ' 
dling plots established on the Eastern : 
Manufacturing Company lands near Pat- 
ten, Maine, indicate an increase from 1/7” 
of a cord to %4 of a cord per acre per / 
year, a fivefold increase in the growth 
rate. This experiment further indicates : 
that under certain conditions the added ¢ 
growth put on the first 5 years will more 
than pay for the girdling costs. 

The significant conclusion derived from: 
these figures is that pulpwood operators” 
apparently can increase their future coni-i 
fer pulpwood supplies more cheaply by» 
increasing yields through girdling thani/f 
by purchasing additional pulpwood lands.s| 
Another advantage of girdling as com-1- 
pared with the purchase of additionali|! 
land is that a given operating capacity’) 
can be maintained on a small acreage!|® 
with considerable saving in taxes and inji/f 
fire protection and other administrative > 
costs. Even the operator possessing ade-+) 
quate acreage to assure his mill continu+ ~ 
ous conifer pulpwood supplies may welll | 
consider the advantages accruing from /§ 
girdling to increase growth and yield om © 
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e most productive and accessible por- 
ons of his holdings. 
Weeding —Competitive hardwood growth 
nstitutes the most disturbing single fac- 
r operating to prevent the final estab- 
shment and development of spruce and 
r. Following heavy cutting, aggressive 
ardwoods quickly become established 
d through rapid height growth often 
ucceed in overtopping the slower-growing 
onifers. This is particularly true with 
ard maple and beech with which spruce 
d balsam fir are able to compete much 
ess successfully than with yellow or pa- 
r birch. The most practical way to 
aintain a high proportion of desired 
pecies is through weedings or disengage- 
ent cuttings in which the undesirable 
species are killed or cut back. 
_ Forest conditions must be carefully con- 
sidered to get the best results from weed- 
g, especially the forest type, the age of 
stand, the percentage of hardwood 
composition, and the relative height of the 
crop and weed trees. Under favorable 
site conditions the advantage which spruce 
and fir advance growth in this height class 
possesses over new hardwood growth 
springing up after cutting may suffice to 
maintain it as the dominant element for 
several years without the aid of weeding 
and may even obviate the need of any 
weeding whatsoever. On the other hand, 
when conifers spring up simultaneously 
with undesirable hardwoods, the latter 
soon outstrip the former, and the conifers 
are often completely crowded out of the 
stand unless an early weeding is resorted 
to. Studies show that hardwoods overtop 
their 6-inch spruce associates the second 
year following cutting. On the other 
hand, it is ordinarily 11 years before 
seedling hardwoods attain the height of 
spruce having the benefit of 5 feet of 
initial height at the time of cutting. 
Plainly, weeding must be undertaken 
sarlier on cuttings when the crop trees to 
ne released consist of small seedlings than 
where they are several feet in height. 
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Normally one weeding 8 to 10 years 
after cutting is adequate for the easily re- 
generated sites, though occasionally a sec- 
ond weeding may be necessary. Two to 
three weedings, the first 5 to 7 years after 
cutting, and the second and third at inter- 
vals of 5 years after the first, are usually 
required on the difficulty regenerated sites 
where conditions are particularly favor- 
able for the growth of hardwoods. Here 
the value of the better hardwoods such as 
ash, sugar maple, and birch should be 
recognized, and weeding operations should 
aim to release these species as well as 
spruce and fir. An excellent gauge as to 
the exact time a weeding should be made 
in any particular stand is the degree of 
vigor of the crop trees ‘and the rate at 
which they are growing. As long as most 
of the conifers are thrifty and are putting 
on height growth averaging 6 inches or 
more per year, weeding is not urgent. 
When trees show signs of failing vigor, 
such as a lessening in growth rate, fading 
in the color of the needles, a thinning in 
foliage, and a diminution of terminal 
growth, weeding operations should no 
longer be delayed. 

Costs of weeding increase with age of 
stand. Most operations, however, involve 
expenditures varying from 2 to 8 man- 
hours per weeding acre. The expense in- 
curred in weeding is generally worth 
while as it should ultimately be more than 
covered by increased quality and value of 
the fal crop. 

Slash disposal——Slash is a serious men- 
ace not only in case of fire but to the 
proper establishment of reproduction after 
cutting, in some cases delaying the new 
pulpwood crop 15 to 20 years. Softwood 
slash is particularly troublesome. Partial 
disposal by burning that would reduce 
the fire risk along roads and trails, and 
disposal of dense masses throughout the 
operation, thus reducing the danger of 
smothering advance conifer reproduction, 
can be accomplished for 30 to 40 cents 


per cord. Such a method supplemented 
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by an intensive patrol should provide ade- 
quate protection for cut-over lands. 


CONCLUSION 


I have attempted to present a scheme 
of silviculture which, if intelligently ap- 
plied, should keep the productive capacity 
of spruce forests at a high level. The 
need for refined and often costly cultural 
measures to bring vast areas into a satis- 
factory producing state is a plain indica- 
tion of failure in the past to properly 
correlate cutting practices to silvicultural 
requirements. Yet the fact remains that 
if operators could have had available cer- 
tain basic simple rules, spruce stands 
could have been’kept in fairly productive 
state without undue expense. The key to 
successful silviculture of spruce stands 
lies mainly in taking advantage of the 
many favorable factors nature has already 
placed at man’s disposal. 

Briefly, management policies should 
emphasize the importance of obtaining 
adequate reproduction of spruce and fir 
prior to heavy cutting; of adopting mea- 
sures to relieve the spruce and fir repro- 


COMMENTS 


By G. C. PICHE 
Consulting Forester, Montreal, P. Q. 


\ LTHOUGH Mr. Westveld’s paper is 


based entirely on a consideration 
of New England conditions, it is 
of highest importance to eastern Canada 
and particularly to the Province of Que- 
bec. In Quebec spruce is the principal 
forest tree and the pulp and paper indus- 
try one of the most important industries. 
The Quebec pulp and paper industry 
which produces over 54 per cent of the 
entire Canadian output, is dependent 
largely upon spruce. 
In the Province of Quebec, the manage- 
ment of forests under license is too often 
greatly affected by the withdrawal of lots 
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duction from serious hardwood competi- 
tion following cutting; of protecting from: 
logging damage and releasing from hard-] 
wood competition vigorous spruce and fir) 
saplings; and the greatly increased yields} 
of spruce and fir which may be expected|{ 
as the result of even comparatively small 

efforts to protect and favor them at the) 
expense of hardwoods. Under certain con-} 
ditions the operator need only cut thej 
pulpwood clear and protect his landski 
from fire and other destructive agencies, ¥ 
and have a new crop of pulp to take the\f 
place of the old within two generations or 


y 
less. Where circumstances are less favor-} 
able because of earlier improper practices, 
the landowner must resort to the more} 
costly measures or suffer greatly delayed ( 
and depreciated pulpwood crops. It isi) 
also important to emphasize the fact thati 
it is impossible to lay down any hard and ¢ 
fast rules which will be generally ap-) 
plicable. Both soil conditions and forest 
conditions vary so widely that each tract 
must be considered by itself and the de-: 
sirable measures in forest management de- * 
termined by a forester with judgment and; 
experience. 


for colonization purposes. About 1,000,-.) 
000 acres are detached every year fromi/ 
timber limits to be sold to settlers. Thisi 
creates such an uncertainty that most of)/] 
the measures so properly advocated by)) 
Mr. Westveld and others to improve the) 
condition of our forests and to insure a‘| 


where colonization will be established) 


sooner or later. This uncertainty in the}: 
duration of the control of this kind of) 
forest property unquestionably prevents) 
the limitholders from venturing expensive|| 
cultural operations, such a girdling, weed-!_ 


g, the drainage of swampy lands, and 
ven reforestation. They must employ 
expensive methods until the agricul- 
ural lands are definitely separated from 
e forest domain. 
The efforts made during the last three 
enturies to cultivate the soils of Quebec 
ave shown the limits of the areas where 
t is possible to establish settlers with a 
air chance of success. Out of the 25,000,- 
acres already allotted to agriculture, 
t least 10,000,000 acres will remain in 
orests and about 3,000,000 acres of waste 
ands will require extensive reforestation 
ork to reclaim them. Therefore, we can 
tate that since the best and most accessi- 
le lands already have been selected, 
ewer chances remain to find adequate 
and extensive regions for settlement. The 
uration of the season of vegetation and 
e thermal quantum depends both on the 
latitude and on the altitude. Our forests 
ave endured under existing conditions for 
many centuries and, undoubtedly, indicate 
the possibilities for agricultural develop- 
ment. In a general way, in the Province 
of Quebec, the zone of mixed forests, gen- 
erally called the transition forests, is suit- 
able for colonization. Such hardwood 
trees as maple, yellow birch, beech, ash, 
and elm have a definite distribution which 
coincides rather closely with the area in 
which attempts to clear and cultivate the 
soils have already met with a fair degree 
of success. However, in this zone we find 
that, above 1,000 feet in altitude, it is gen- 
erally not possible to succeed in agri- 
culture because of early or late frosts 
which too often ruin the crops. In the 
southern part of the boreal forest which 
lies to the north of the transition forest, 
it is possible to maintain farms where 
they are near a good market afforded by 
the mines. This not only enables the set- 
tlers to sell their products but also to ob- 
tain part time employment. Will this 
prosperity be maintained after the mine’s 
life is over? No one can say, but this 
doubtful future should induce the authori- 
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ties to be very careful in their generous 
attempts to establish settlers in the boreal 
forest zone, as well as in the areas above 
1,000 feet in altitude in the transition 
forest zone. 

It is vital that the future of the spruce 
and balsam forests in eastern Canada be 
determined as quickly as possible. Be- 
sides the reduction in area due to coloni- 
zation, other factors such as forest fires, 
insects, and fungi are also affecting and 
reducing rather rapidly the available and 
accessible supplies of pulpwood. I be- 
lieve each limitholder should make an 
agreement with the government to aban- 
don large areas of his limits below the 
1,000 feet contour in the transition forest 
zone and receive in exchange a forested 
area of at least equal size in the upper 
reaches of the St. Lawrence tributaries, 
i.e., in the boreal forest. These exchanges 
would enable the government to establish 
settlers on the best soils while the poorer 
lands would serve to enlarge existing or 
to create new township reserves which 
would furnish the necessary supply of 
timber to farmers and to the small wood- 
working industries that would be estab- 
lished in these areas. Thus the develop- 
ment and utilization of the natural re- 
sources of these regions would be accom- 
plished. In other words, a definite policy 
must be adopted for the proper develop- 
ment of colonization areas. The measures 
adopted should be carried on without any 
political interference; otherwise the sacri- 
fices made by the limitholders and by the 
government would be useless and new de- 
mands would be made by the timber spec- 
ulator for additional forest area rather 
than by the honest settler. In fact, a 
special governmental service should be 
organized to look after the administration 
and management of all the private for- 
ests, such as is done in Sweden with so 
much efficiency and success. 

The next step would be to establish as 
permanent forest reserves the forests al- 
lotted to the wood-using industries. As 
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provided by the law, in such reserves “no 
clearing, no clean cutting, no extraordi- 
nary cutting whatever, and no sale of 
timber involving an operation beyond the 
figure for ordinary operations provided 
by the plan of management can be made 
without a special authorization from the 
minister of lands and forests.” This per- 
manence in tenure of timberlimits would 
justify the industry to concentrate their 
efforts in developing their forest reserves 
and to build a complete system of good 
roads and trails, a telephone system, 
camps, and depots, to make river improve- 
ments and, above all, to apply fully and 
completely all the measures advocated by 
Mr. Westveld to increase the proportion 
of spruce in pulpwood forests, taking into 
consideration the conditions of sites and 
also the accessibility of the stands. 

It is unnecessary for me to say that I 
endorse fully the suggestions made by 
Mr. Westveld. During the past thirty 
years realizing how these measures were 
needed, I have recommended their appli- 
cation in connection with the various 
plans of management submitted to the 
Forest Service. I am strongly in favor 
of his recommendation for the salvaging 
of the young growth present in the areas 
lumbered, as it is a crime to destroy 
unnecessarily the future forest. With ref- 
erence to slash disposal, I believe op- 
erators have overlooked the fact that, if 
the slash were scattered over the cut- 
over areas, the cones would better dis- 
seminate the seed they contain. This 
practice would insure a full and complete 
seeding of the land, furnishing additional 
young trees to maintain the preponder- 
ance of the kind of trees removed. It is 
an error to pile the slash; it is a fallacy 
to burn pulpwod slash. The logical meth- 
od is to scatter the slash, and it is cheaper 
and better for the future of the stand. 

To obtain the proper execution of these 
silvicultural measures, it is necessary to 
recruit a forest personnel which under- 
stands and takes an active interest in 
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them. One cannot enlist competent forest 
workers without offering them a perma 


per cent of the workers in the woods 
shift from one company to the other, and 
the majority seldom work more than 
few months a year. This situation mays 
satisfy the “jumpers,” but it will neverg 
induce a good worker to remain. It is 
also a detriment to future forests. 
The slowing down of the forest opera} 
tions next season may be due to they 
steady reduction in the volume of sales 
of pulp and paper, and also of lumber: 
but it is without any doubt due also tet 
the excessive cut made last winter which 
was originally estimated to be 150 pen 
cent of the annual average operations om) 
Crown lands. I believe this was a misi| 
take on the part of operators. Opera: 
tions on timber limits should be regu 
lated; they should correspond to the 
normal supply needed by the mills work. 
ing at 75 per cent of their rated ea 
pacity. The rest of the supply of wooc 
that may be required should be obtainec 
in the open market. Each year, our set 
tlers and private forest owners cut abou’ 
800,000 cords in Quebec alone. All thiai 
extra supply is available to the industry” 
which already takes a certain advantage 
of it. This is where the surplus woo 
needed should be obtained rather than by: 
boosting the cut on timber limits to anf 
excessive figure. To stabilize forest opera 
tions and thereby give permanent employ” 
ment to forest laborers and a_ steadyly 
market to the pulpwood producers, operat 
tions on timber limits should vary betweer! 
a minimum and maximum, i.e., from 400 
to 75 per cent of the estimated requirech 
consumption. | | 
For several years, I have urged thd! 
creation of colonies of workers in forest! 
reserves. These colonies are more an 
more needed, not only for ordinary lum) 
bering operations but particularly for th¢> 
proper execution of the program of silvi 
cultural practices advocated so ably by 
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Mr. Westveld. Of course, a special ordi- 
nance would be required to define the 
conditions under which these forest colo- 
nists would be employed while they per- 
form these cultural and lumbering opera- 
tions. 

There is another measure which requires 
some attention for the judicious manage- 
ment of the boreal forest. This is the 
drainage of swampy lands, particularly 
of muskegs. In the central plain of the 
St. Lawrence and on the south shore, the 
proportion of waste land due to swampy 
areas is about 5 per cent. Here it is not 
essential to make drainage improvements, 
but as we travel to the north, the per- 
centage of muskeg increases rapidly, at- 
taining about 15 per cent at the Conti- 
nental Divide, and reaching over 25 per 
cent at about latitude 50° N. There drain- 
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age would have a beneficial influence on 
the climate by increasing the length of 
the growing season by almost a month. 
It also would promote the rate of tree 
growth. This expenditure should be made 
by the government as it would benefit the 
country as a whole. 

Summarizing these comments, which are 
longer than I had planned at the begin- 
ning, I sincerely hope that a serious ef- 
fort will be made by all those interested 
in the welfare and future of our pulpwood 
resources to secure the permanency of our 
forest reserves and to adopt a definite 
silvicultural program such as recom- 
mended by Mr. Westveld to improve the 
spruce stands, to better the employment 
of wood workers, and to develop a steady 
and profitable market for the products of 
the private forest owners. 


COMMENTS 
By H. I. BALDWIN 


New Hampshire Forestry and Recreation Department 


HE main premises and conclusions 
| of Mr. Westveld’s paper are based 
upon many observations over many 
years and with such conclusive evidence 
that there can be no disagreement. There- 
fore the following remarks are made only 
for the purpose of clarifying some parts 
of the paper which may not be wholly 
clear, and for stressing certain aspects of 
the subject, which it is believed deserve 
special emphasis. 

It will be recognized that the author 
has in mind throughout the paper chiefly 
red spruce (Picea rubra) and more espe- 
cially as it occurs on upland in New 
England and New York. Many of his 
conclusions also apply generally to black 
and white spruce to the north, but less 
specifically. 

Methods of cuttings are quite properly 
based on the presence of advance growth. 
The appalling loss of exactly the height 
classes upon which future production will 


be based has not been properly solved, 
but on at least one operation which we 
let to a contractor this was prevented by 
constant supervision of cutting crews. 
With mature timber and an adequate 
stocking of reproduction there is little to 
gain by partial cutting. Spruce does not 
respond promptly to thinning or release 
from competition, and if the trees do not 
have large crowns they may not respond 
at all in increased growth. In our experi- 
ence we have found it perfectly practical 
to make partial cuttings where a fair cut 
(5 cords per acre) could be taken, and 
to let contracts for such cutting at no ad- 
vance in price. We have carried out sev- 
eral such cuttings aggregating several 
thousand cords, with the individual trees 
marked for cutting. There have been no 
insuperable difficulties in the operation, 
but in one or two instances results in 
both increased rate of growth on the re- . 
maining trees, and development of repro- 
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duction have been disappointing. As an 
illustration, about 1,500 cords were cut 
from a 75-acre old field spruce stand in 
Dummer, N. H., in 1927. The cutting 
was on a northeast slope, and there has 
been practically no windfall, although a 
good stocking of trees 10 and 12 inches 
d.b.h. and below were left. The removal 
of large branchy trees left holes 50 feet 
or more in diameter, which were often 
deeply covered by slash. Since the site 
was moist and the soil rich, these open- 
ings are now thickets of young maples 
and birches, and the outlook for conifer 
reproduction is poor. Furthermore, the 
larger spruce have shown little increase 
in growth rate. They have been able to 
add only slowly to their crown area, 
which is too small in proportion to the 
volume of wood, to permit increase in 
diameter growth. On a hilltop nearby, 
a lighter thinning stimulated advance 
growth markedly. 

On Mt. Monadnock in ‘southern New 
Hampshire a light thinning was made in 
a 110 year old stand of pure red spruce 
about 10 years ago. The marking and 
logging was skilfuily done by a _ well 
known consulting forester, no windfall 
resulted, and the operation was profitable. 
Hardwood saplings 10 to 20 feet high 
now make an impenetrable thicket and 
spruce reproduction has developed little 
if at all. The stand is now being cut be- 
cause of damage by the spruce sawfly. 
Only occasional trees show any reaction 
in diameter growth at breast height, more 
do so in the crown; but by and large, no 
significant advantage in increment was 
gained by the partial cutting as carried 
out. 

In both these illustrations spruce was 
growing on sites better suited to hard- 
wood solely because some early disturb- 
ance (fire, cultivation, and grazing) had 
given it assistance. The present succes- 
sion is away from spruce toward hard- 
wood. Opening the stand, prematurely or 
too late, accelerated this succession with- 
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out aiding the present dominants. Repro- 
duction of spruce is a problem of suc- 
cession as well as of silviculture where 
the spruce type is not a natural climax 
for the site. 

Increasing the growth rate of middle- 
aged spruce stands by thinnings and other 
partial cuttings is also a physiological 
problem. European investigators have 
shown that shade needles do not function 
effectively when suddenly exposed to di- 
rect sunlight or stronger light. Needles 
which develop in dense shade are adapted 
for most efficient assimilation at just that 
light intensity. According to this theory 
a spruce does not really begin to grow 
after release until new needles have de- 
veloped adapted to the new light condi- 
tions. 

Indications are that thinnings have 
to begin rather early if large enough 
crowns for rapid growth are to be main- 
tained. Hence careful selection of areas 
is essential. Mapping of areas containing 
well-developed advance growth and by 
age and vigor of overwood should be 
made. If a stand has advance growth 
and has stagnated it might as well be cut; 
if it is growing rapidly a partial cutting 
should be made to keep it growing. 

The selection of areas is even more es- 
sential where girdling of hardwoods, in- 
volving an actual cash outlay, is to be 
attempted. Mr. Westveld has cited two 
outstanding examples of increased spruce 
production due to girdling competing 
hardwoods. There are several others 
from our experience which might be men- 
tioned, but like business successes or 
cleanups in the stock market they re- 
ceive more publicity than the failures 
which may outnumber them.  Girdling 
following spruce logging does little more 
than clean up the area, for the future 
stand of young timber, and may actually 
favor young hardwoods over spruce ad- 
vance growth, since the hardwoods (which 
put on a profusion of new foliage each 
year) react promptly to the lessened com- 
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petition. This has been our experience 
with numerous acre plots and large areas 
established after logging in 1924. When 
hardwoods are girdled before any spruce 
cutting is made it is often difficult to 
demonstrate results until long after. Some 
spruce trees are not directly affected by 
the girdling, and will continue to grow at 
the same rate as similar trees on ungirdled 
areas, free from suppression. Such trees 
should be eliminated in comparing re- 
sults. On an area in southern New Hamp- 
shire seemingly ideal for deriving the 
maximum benefit from girdling, no sig- 
nificant difference in ring width at breast 
height can be found four years atter 
girdling, although all the hardwoods are 
dead. 

The same remarks apply equally to 
weeding which is far more intensive and 
expensive than girdling, and_ therefore 
justifies even more thought in selection of 
the areas where maximum results will be 
obtained. 

The use of hardwoods for pulp has not 
helped the management of spruce notice- 
ably. The poor quality overmature hard- 


955 


woods are not acceptable for pulp, and it 
is these which should be removed to aid 
spruce. Rarely, younger stands of birch 
may be cut for pulp releasing the spruce 
understory. Usually, hardwood pulp op- 
erations intensify the hardwood problem 
by leaving an extremely poor residual 
stand without hope of later market. It is 
these cut-over lands with poor stocking of 
spruce and fir which constitute a serious 
problem to the owners. Girdling of the 
poor hardwoods would clear the land for 
a future crop of hardwood, but it cannot 
be looked upon as a cultural measure for 
spruce. 
To summarize: 


l. Priority classes should be estab- 
lished and cultural measures should be 
applied where they will do most good. 

2. Natural succession should be rec- 
ognized. It cannot well be opposed ex- 
cept by expensive cultural treatment. 

3. The physiology of spruce deserves 
more study. The relative slowness of its 
reaction places it at a disadvantage with 
other species. 


COMMENTS 


By KAARL SMITH 
Pejepscot Paper Co., Salmon River, N. B. 


HILE the forests of eastern Can- 
\/ ada have not been depleted to 

quite the same extent as those of 
the northeastern United States, we have 
come a long way in this direction, par- 
ticularly on the smaller blocks of pri- 
vately owned lands, and on nearly all 
our farm woodlots. Clear cutting for 
pulpwood is of comparatively recent date 
here, and has as yet not caught up with 
the large blocks of company lands which 
have been worked for sawlogs, nor has 
it been permitted to any extent on lands 
leased from the Crown. With extended 
markets for pulpwood however, our meth- 
ods and degree of exploitation no doubt 
will be the same as practiced in north- 


eastern United States, and with the same 
results. 

Theoretically, I think our northern soft- 
woods should be managed under selective 
or group systems, producing an uneven- 
aged forest. The reason is partly because 
I think light has more to do with regen- 
eration than site, and the amount of light 
favoring spruce can be controlled best 
under these systems, and partly because | 
feel the uneven-aged forest at all times 
keeps the land producing to its full ca- 
pacity, it protects the soil, etc. These 
are the standard arguments in favor of 
an uneven-aged forest and I accept them. 

Practically, however, I realize the dras- 
tic changes these systems would make in 
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operating, and I doubt the advisability of 
urging them on an industry that has to 
pinch pennies to the extent of ours to be 
able to hold on at all under present com- 
petitive conditions. Mr. Westveld’s point 
that it is cheaper to practice silviculture 
than to buy land is well taken if one is 
considering buying land for future use, 
but it also brings to mind that silvicul- 
ture is more or less of a capital expendi- 
ture from which we only expect to reap 
the benefit in the future. 

Even if economic conditions were such 
that we could begin to manage our forests 
for sustained yield, rather than quickest 
turnover, we do not have at present the 
sympathetic labor required to mark and 
cut according to the more complicated 
silvicultural systems. It must also be re- 
membered that even in the best regulated 
European forests a treatment does not al- 
ways turn out the way it is expected, and 
we should be so well prepared when we 
do start silviculture on a larger scale 
that we will have only a minimum of 
failures. If we have a large number of 
failures our profession and the ideals for 
which we stand will get a serious setback. 

As conditions are, we have only di- 
ameter-limit cuttings or clear cuttings 
from which to choose in large operations. 
Where it is necessary to conserve larger 
trees, as seed trees in certain iypes as ex- 
plained by Mr. Westveld, or where size 
is more important than yield, there is an 
excuse for diameter-limit cuttings, but for 
the rejuvenation of the forest and for ob- 
taining the highest yield I think clear 
cutting a strong but effective medicine. 

I admit to a certain feeling of regret 
at clear cutting forests that are not even 
aged, the same as I shall never quite get 
over the feeling that it is a shame to cut 
a timber iree into four foot bolts. How- 
ever, there are some economic and _prac- 
tical factors that make this necessary, 
which we may as well face and try to 
make the best of, rather than attempt to 
stem the tide. 


Our mature forests have been culled 
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time and again for the best logs, until 
now they are producing only a fraction 
of what they should. One consequence of 
this is that we have no norm for the pro- 
ductive value of our forest lands. They 
are appraised according to their slaughter 
value only, and cut-over lands are a drug 
on the market. Jf we demonstrate and 
prove what we know about the yield pos- 
sibilities of our eastern softwood lands, 
young second-growth land would cease 
being just cut-over or burned-over lands, 
and would attain a value based on its 
merits. Farmers and small landowners 
would realize the possibilities of silvi- 
cultural treatment of this sort of land, 
and silviculture would start where it 
should start. 

The greatest importance of Mr. West- 
veld’s work lies in that it is a means to- 
ward this end, that is, it demonstrates 
what our lands will do under proper 
treatment after clear cutting. Although 
his work has been carried out in another 
country it is near enough to us to be a 
valuable supplement to the experiments 
now being carried out in this country 
along the same lines. We have in east- 
ern Canada a good many experiments in 
girdling, thinnings, strip clear cuttings, 
etc., which are yet too young for such 
definite conclusions as those described by 
Mr. Westveld, but at least we can say 
they indicate the same trends. 

In conclusion, I should like to express 
the hope that Mr. Westveld’s work be 
given the widest publicity possible and 
that we cease treating our forestry prob- 
lems like lodge matters, where the word 
is mum. It is only through education 
of the general public, the farmer, and 
the small landowner that we shall get 
the legislative and sentimental support 
which is necessary for the practice of 
silviculture. If we could demonstrate in 
every county and parish of the East such 
work and results as Mr. Westveld has de- 
scribed, we should create work for our 
profession and help create prosperity for 
the Nation. 


SILVICULTURE IN RELATION TO LOGGING! 


By A. KOROLEFF 
Forester, Canadian Pulp and Paper Association 


r ‘HIS attempt to analyze the relation- 
ship between silviculture and log- 
ging in Canada, principally in re- 

gard to the pulp and paper industry in 

the East, represents my personal views, 
for which the Canadian Pulp and Paper 

Association is not responsible. 

Logging, which is the harvesting of 
forest crops, serves our immediate needs; 
while silviculture, which aims to grow 
and to improve future forests, provides 
for the future. Logging and silviculture 
may conflict, or, under a sustained vield 
forest management, they may be made to 
work in harmony. 

The best and most economical means 
to obtain proper forest regeneration and 
desirable yields, normally should be 


. found in the course of, and through forest 


utilization. The practice of silviculture 
through logging but without impairment 
of its efficiency is of fundamental impor- 
tance to commercial forestry. Even though 
this is an intricate problem, we should 
face it squarely; circumventing it by re- 
sorting to artificial regeneration after cut- 
ting seldom is advisable. 

In Canada, as in other young forested 
countries, the effects of cutting upon for- 
ests have been mostly detrimental. Never- 
theless, it appears that satisfactory natu- 
ral regeneration of valuable pulpwood 
species is obtained in many cases even 
under present practices. It is very prob- 
able, however, that within commercially 
accessible areas the actual and potential 
wood supplies of valuable species have 
been decreasing, due to cutting and the 
destruction by fire and other agencies. 
For example, white pine is almost gone; 
the supply of spruce is diminishing; to a 


1This text is a brief summary of the paper 
Society of Forest Engineers, the Society of American Foresters, eC 
neers and the Woodlands Section of the Canadian Pulp and Paper Association. 


be obtained on request by writing the author. 
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lesser extent, the supply of balsam fir 
is diminishing in spite of its frequently 
gaining ground from spruce, whether tem- 
porarily or otherwise; “inferior” hard- 
woods are often tending to replace more 
valuable species. 

The trend towards deterioration of our 
forests is due not only to greater cutting 
of the most valuable species but also to 
the fact that, as a rule, they regenerate 
less readily. The need for silviculturally 
necessary, yet commercially practical cut- 
ting methods is becoming more urgent. 

There are three major aspects of sil- 
viculture, namely: the biological, the tech- 
nical (mostly logging) and the economic. 
The first is by far the most complex and 
much the least understood. Not only have 
we lacked the time necessary to acquire 
sufficient knowledge of the intimate rela- 
tionships of forests to the soil under 
various conditions, but our facilities and 
efforts have been quite inadequate. This 
lack of knowledge, not yet widely recog- 
nized, is the weakness of our forest man- 
agement, and it makes the whole system 
rather ineffective from a silvicultural point 
of view, despite the laudable efforts and 
energy of a great many of our foresters. 

To obtain at least a partial cross-section 
of current professional opinion on recent 
advances in silviculture and on the mea- 
sures required to maintain forest produc- 
tivity, I recently sent a questionnaire to a 
number of foresters. It is very difficult 
briefly to summarize this material, but the 
following were thought to be the major 
advancements made during the last decade. 

(1) The introduction of working plans 
which call for a forest inventory and which 
permit the selection of cutting methods 


prepared for the joint meeting of the Canadian 


the Quebec Society of Forest Engi- 
The full text may 
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consistent with the needs of a given case. 

(2) The increased “control” of logging, 
permitting greater efficiency in manage- 
ment. 

(3) A definite improvement in forest 
protection. : 

(4) The greater utilization of “inferior” 
species and of partly defective wood. 

(5) A greater tendency to spare Im- 
mature forests and to cut overmature for- 
ests first. 

(6) Some progress with respect to the 
construction of woods roads and a trend 
towards greater permanency; also the in- 
troduction of motor trucks. 

(7) Occasional attempts, under the best 
conditions, to practice selective cutting, to 
make improvement cuttings, and to girdle 
“weed” hardwoods in order to promote 
the growth of softwoods. 

Although the above enumeration, of 
course, is incomplete, the advances appear 
to be rather limited; but, nevertheless 
considerable progress has been made in 
the recognition of the economic need for 
silviculture. 

The following steps were suggested in 
the replies to the questionnaire, to pro- 
mote silviculture during the next decade. 

(1) Experimental cutting, to determine 
‘the economic feasibility of silvicultural 
improvement in present cutting and log- 
ging practices. 

(2) The greater use of “weed” species 
or of those of low value. 

(3) Regeneration studies on cut-over and 
burnt-over lands of forest and soil types. 

(4) Instruction in elementary silvicul- 
ture to small owners of forest land. 

(5) The stabilization of the government 
forest land tenure system to give greater 
justification for the practice of silvicul- 
ture by operators. 

(6) The proper separation of agricul- 
tural land from forest land and revision 
of the present practice of withdrawal of 
colonization lots from leased areas. 

(7) Adequate classification of forest 
sites with regard to soil conditions as a 


JOURNAL OF FORESTRY 


basis for appropriate silvicultural mea- 


sures and for the determination of yield. | 
(8) Where economically justified, the |) 


thinning of over-dense young stands of 


valuable species, the determination) of the. 


practicality of slash disposal, and girdling 
of hardwoods for the benefit of valuable 
softwood species. 

(9) The study of operating costs in re- 


lation to silviculture and the greater ap- 
plication of forest economics to woods | 


management generally. 

(10) Further advances in forest pro- 
tection. 

While proper cutting methods are of 
outstanding importance in the application 
of logging methods to silviculture, many 
other pertinent improvements can be made 
through other channels within or outside 
the forest. Not only is the adaption of 
our forests and our forest practices to the 
needs of wood-using industries and their 
markets needed, but the reciprocal fitting 
of the demands of these industries to the 
nature of our forests is required. Further- 
more, it is necessary to make greater and 
better use of such wood as is now fre- 
quently wasted. 

Many technological and economic chan- 
nels could be used for this purpose, such 
as suitable changes in manufacturing 
processes, appropriate trade promotion 
activities, greater cooperation and integra- 
tion of wood-using industries, etc. 

Frequently, the better the forest man- 
agement, the less is the need for artificial 
forest regeneration. In Europe, _partic- 
ularly in the north, many of the leading 


foresters take pride in being able, thanks. 


to their increased understanding of the 
forest, to obtain required natural regenera- 
tion through appropriate choice of cutting 
practices and at very small or without any 
extra cost, where formerly much expensive 
planting and seeding was necessary. On 


the other hand, on formerly mismanaged 


forest lands of good quality and under 


economic conditions justifying’ intensive 
management, both planting and_ seeding. 
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may be definitely required where natural 
regeneration is inadequate or deforested 
areas are to be reclaimed. In Canada 
this applies particularly to a great many 
farm woodlots and to many private forest 
holdings near populated districts. 

High pressure salesmanship methods 
that were used by some forest planting 
enthusiasts in their propaganda, without 
adequate regard to economics, have lead 
to discouraging results in some cases. 
There is need for wide distribution of de- 
pendable information on the cost of 
planting, on survival and progress of 
plantations with reference to growth con- 
ditions, and on other pertinent facts. 

On the Scandinavian Peninsula, under 
conditions similar to ours, seeding of 
softwoods in cleared spots is done on a 
much larger scale than planting, at ap- 
proximately half the cost. Additional 
experimental work on direct seeding of 
softwoods in eastern Canada is justified. 

For simplicity, various silvicultural 
methods may be divided as to feasibility 
into three groups: those practical only 
under conditions permitting intensive for- 
est management; those adapted only to 
extensive forest management; and those 
adapted to marginal areas. 

The portions of eastern Canada _ to 
which these apply are the southern, the 
northern and intermediate regions or belts. 
In the south, conditions for silviculture 
are the best with regard to climate, soils, 
rate of forest growth, labor, transporta- 
tion facilities, and market accessibility. 
Forest land here belongs mainly to farm- 
ers and small owners who are sure to 
reap the benefits from their constructive 
efforts. Thus, intensive silviculture is most 
feasible in the southern forest belt; and 
least feasible in the northern belt. 

Unfortunately, our forest lands with best 
opportunities often have been most severely 
treated, and silviculture is advanced in the 
south hardly more than in the north where 
wood-using industries operate on govern- 
ment forest lands. 
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Who should promote silviculture and 
why? In this connection, we should con- 
sider mainly (1) the owners of woodlots 
and other small forest holdings; (2) the 
large scale wood-using industries operating 
commonly under lease; and (3) the gov- 
ernments controlling the great bulk of our 
forests. 

Small privately owned forests are of 
great importance to our rural population; 
but while the revenues and other assets 
could be greatly increased through silvi- 
culture, these forests too often have been 
permitted to deteriorate. Here much 
should be done urgently, but what and 
how? Our farmers are helpless without 
guidance or even assistance. To be sure, 
constructive beginning inthis has been 
made, but it is merely a “drop in the 
bucket.” 

It should be an important objective in 
Canadian national and provincial forest 
policy to provide farmers and others, par- 
ticularly in the southern belt, adequate 
information and help in silviculture sim- 
ilar to that so successfully given on agri- 
cultural practices. When properly estab- 
lished where most feasible, silviculture 
will tend to spread into the less favorable 
regions. 

The wood-using industries, as a rule, are 
definitely interested in silviculture and 
willing to do what is economically prac- 
tical despite the limited opportunities for 
remunerative silviculture in the north be- 
cause of forest conditions; insufficient as- 
surance of sharing in the benefits; and, 
sometimes, actual doubt that certain silvi- 
cultural measures will actually attain the 
desired objectives. 

These statements should not be under- 
stood to imply that in the northern region, 
on which our pulp and paper industry is 
mainly dependent, economically justified 
advancement in silviculture should be 
postponed. On the contrary, in many 
cases, it should be speeded up. 

Governments draw considerable net rev- 
enue from the forests they control; and 
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it is their responsibility, in the public 
interest, to protect the continuous produc- 
tivity of all suitable forest lands not only 
to satisfy the national and export require- 
ments in forest products and to support 
industries, but, more particularly, to as- 
sure continuity of remunerative employ- 
ment to the masses of our rural and indus- 
trial population directly or indirectly de- 
pendent upon forest resources. 

Only extensive measures are applied in 
northern districts, even in Sweden and 
Finland, where silviculture is generally 
well advanced, and is often directly re- 
munerative to the land owners. There, on 
the whole, it is definitely justified from the 
long-term point of view in broad national 
economic terms. It is on this basis that 
silviculture is supported on a country-wide 
scale by appropriate government and pub- 
lic organizations. The United States is 
now making definite and rapid advances 
in a similar policy and practice. 

The trend in Canada to greatly under- 
estimate the need for the government to 
provide adequate assistance in the matter 
of silviculture? is apt to be very detri- 
mental to the Dominion, especially in 
view of increasing foreign competition in 
forest products markets. 

In the southern pine region of the 
United States forestry has advanced rap- 
idly with the development of the pulp and 
paper industry, but the Scandinavian 
countries, Finland and Russia prove that 
even in the north, well directed forest 
management pays well. 

Whenever our existing practice does 
not lead to proper forest regeneration and 
yield, the determination and application 
of silviculturally desirable yet commer- 
cially possible cutting methods becomes 
the main consideration. 

The difficulties of reconciling silvicul- 
tural needs with those of efficient logging 
may be due to several causes. However, 
“proper cutting” methods often are a mys- 
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tery because of our insufficient under- | 
standing of forest and soil biology. This E 
problem cannot be fully solved on a1 
wholesale basis. For instance, prescrib- 
ing, for general application, a certain \/ 
cutting method for spruce-balsam forests § 
on fairly dry soils, and another for gen- : 
eral application to such forests on swampy ) 


lands, is in line with patent medicines 3) | 


against headache or bellyache whatever 
the cause. Correct and specific diagnosis 5 
of each individual forest problem is nec- | 
essary to determine the required measures. | 
A right remedy can only be right in rela- 
tion to the conditions of application; and | 
the conditions in forests often vary greatly | 
within short distances and in a way to 
even escape the observation of an insufh- 
ciently informed person. 

Cutting of trees is a major surgical 
operation, not merely on those cut or 
even on those that are left, but on the 
whole biological complex of the forest; 
and the soils are deeply involved in this. 

Lack of adequate knowledge of forest 
biology is the weak link in our silvicul- 
ture, but our lack of knowledge of forest 
soils in their intimate relation to the for- 
est is particularly acute. Even the exist- 
ence and the importance of this deficiency 
is not yet widely recognized in Canada. 
To quote from a_ fully authoritative 
source,® “modern silviculture has become 
largely a question of soil science” in 
Sweden; and Sweden certainly is not 
alone in this amongst the countries where 
forestry is advanced best. 

In 1935 I brought up this subject for 
discussion at the Forestry Research Con- 
ference of the National Research Council 
of Canada, but in spite of considerable 
moral support, the recommendations then 
proposed for the correction of this defi- 
ciency in key knowledge still wait for 
action. Of course, we should not linger 
with silvicultural measures now feasible; 
but to make adequate progress possible, 


Mainly through information, advice, instruction, and through subsidies when justified. 
The forests of Sweden, by Professor T. Streyffert, Stockholm, 1938. 
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steps should be taken to provide, without 
any undue delay, a much better founda- 
tion of knowledge. 

Various economic factors may have 
a restricting influence upon silvicultural 
practices, but in my opinion, the most 
important of these factors is the cost at 
which, in a given case, the requisite 
knowledge is obtainable, if at all. 

Research and education in forestry are, 
of course, very close to the root of our 
silvicultural difficulties. While most of 
those working in these fields deserve 
much credit for their achievements under 
the prevailing handicaps, there is no 
question that there is urgent need to ad- 
vance and expand the facilities for forestry 
research and education. 

Additional financial support is partic- 
ularly required. Although our program 
of forestry research and education must 
be based on local conditions and needs, 
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some foreign countries would give us a 
very useful lead in this. 

In conclusion, I consider it particularly 
desirable to: 

(1) Establish a Silvicultural Research 
Bureau, at least for eastern Canada, with 
facilities and support comparable to those 
now serving agriculture and mining. The 
objectives of such a bureau would be to 
advance, in a coordinated manner, our 
knowledge in forestry, particularly in for- 
est soils, silvics, silviculture, desirable 
commercial logging practices, and forest 
economics. 

(2) Assist our forest schools to correct 
the inadequacy of the present facilities, 
especially in the field of silviculture. 

(3) Establish fellowships, to provide 
opportunities for carefully selected men to 
study silviculture as such and in its rela- 
tion to logging, in appropriate foreign 
countries and particularly in Sweden. 


COMMENTS 


By B. F. AVERY 
Great Lakes Paper Company, Fort William, Ontario 


lefPfs paper, “Silviculture in Relation 

to Logging,” it is important to em- 
phasize that this subject is not an aca- 
demic one, to be confined to lectures in 
our universities and to bulletins from the 
pens of more dogged than hopeful ideal- 
ists, but rather one so essentially practical 
that it must grip the mind and direct the 
action of all the leaders in the Dominion, 
if Canada is to maintain her position in 
the manufacture of forest products. 

One sentence from Mr. Koroleff’s paper 
is most striking. Changing the sentence 
slightly, with his permission, it reads: 

“The public interest is seriously con- 
cerned in the continuity and increase of 
yield from all suitable forest lands, to 
satisfy the needs of the country and of 
export, to support the wood-using indus- 
tries and particularly to assure continuity 
of remunerative employment to the masses 


i opening the discussion of Mr. Koro- 


of the rural and industrial population di- 
rectly or indirectly dependent upon our 
forests.” 

Logging is one step in the practice of 
silviculture. It is the one operation that is 
always emphasized in a country rich in 
merchantable virgin forests. It has been 
emphasized in Canada. ‘The harvesting 
of a bountiful inheritance is popular and 
profitable for the generation that does the 
harvesting. But in the harvesting there is 
a responsibility. There is the “rub.” The 
responsibility is toward the masses of the 
rural and industrial population directly 
or indirectly dependent upon our forests 
for continuous and remunerative employ- 
ment. If it were not for that fact, Mr. 
Koroleff’s paper would not have been 
written, at least not by Mr. Koroleff. 

What is the responsibility? To make 
logging, the harvesting operation, and the 
other operations in silvicultural practice 
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work in harmony for the common purpose 
of continuous and _ profitable wood pro- 
duction. 

Whose responsibility is it? Mr. Koro- 
leff suggests that responsibility lies with: 

(1) Governments to whom the great 
bulk of our forests belong. 

(2) The wood-using industry operating 
on a large scale under Crown lease. 

(3) Farmers and other owners of forest 
land. 

Canadians pride themselves upon being 
practical. We furnish a fairly good liv- 
ing example of the old adage “Once bit- 
ten, twice shy.” In many cases we do not 
wait to be bitten but avoid mistakes by 
observing the effect of certain policies 
and actions in other countries. Is it not 
true that individualism, even the most 
rugged, has failed to obtain the desired 
result in forest management in every 
country? Is it not true that where the 
nation’s welfare is at stake, it has been 
found necessary for governments to insist 
upon certain fundamental practices in the 
handling of woodlands in order to assure 
to all of the people benefits of watershed 
protection and a continuing supply of 
wood products? 

By far the greater part of our true 
forest lands is still owned by the Crown. 
Upon the provincial governments rests 
the first responsibility for the administra- 
tion of this resource. 

The coordination of provincial policies 
for the national good would appear to 
be a fundamental function of our national 
government. 

What may be done about this respon- 
sibility? Mr. Koroleff has made certain 
suggestions and .recommendations as to 
the procedure that might be followed. | 
concur in his recommendations most fully. 

Logging will go forward as long as 
there is merchantable wood to be cut and 
a market to absorb the product. Logging 
is sick only when the markets weaken. 
Logging can be made to serve silviculture 
more effectively and more completely 
when we obtain a greater knowledge and 
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when the knowledge that we have is ap- | 
plied in the woods. il 

Mr. Koroleff has pointed out that the » 
practice of silviculture must be correlated | 
with local conditions. Culture of the 
forests can be nothing else but the ap- 
plication of specific measures to specific 
conditions. There is no universal recipe » 
for successful silviculture. . 

To maintain industries that are estab- -| 
lished and to supply markets already in | 
existence, it would appear most desirable 4 
to take, within the economic radius of [ 
wood-manufacturing centers, an inventory 7 
of true forest land and growing stock, iI 
and to determine the yield of such areas } 
on a sustained yield basis and the allow- ‘| 
able annual cut by species and yet main- | 
tain the productivity of the forest. Within 
such an area there will be found species + 
that have no ready market. Markets may 
have to be found for these species if the 4 
more desirable species are to be main- 4+ 
tained in the stand. Research is indicated | 
from the point of view of utilization as § 
well as from the point of view of silvi- ~ 
culture. 

Education is essential for the teaching ¢ 
of the results of research and the prepara- - 
tion of men qualified for forest manage- -| 
ment, educational extension work among ; 
owners of woodlots is one means of mak- 
ing effective the knowledge that we have : 
or may obtain through research for the : 
benefit of rural populations and commu- - 
nities depending upon the products of |) 
the farmers woodlot. Demonstration for- - 
ests to fulfill the function of experimental | 
farms are required. A running inven- » 
tory will indicate the result of the prac- -_ 
tices being followed and will indicate the : 
need of curtailment or expansion in the )/ 
cutting program. 

In order that logging may be a con- | 
structive step in the practice of silvicul- 
ture, it is essential that there be coordina- 
tion of provincial policies in forest ad- 
ministration. Such coordination will be » 
in the interests of the protection and ad- | 
vancement of the well-being of Canada. 


SOME ANOMALIES IN THE BOARD FOOT MEASUREMENT OF LOGS 


By HAROLD C. BELYEA anv T. ROBERT SHELDON 
New York State College of Forestry 


AM going to begin our paper by a 
| definition of the term “anomaly.” An 

anomaly may be defined as something 
exceptional or interesting which deviates 
from the rule and is not in keeping with 
the normal or general trend. While this 
definition does not follow Webster word 
for word, it is sufficiently accurate to be 
acceptable, and at the same time meet 
the purpose of our discussion of board 
foot measure in logs. 

The first exceptional thing or anomaly 
to be noted in regard to board foot mea- 
sure is that it is a unit of measure 
peculiar to North America. Nowhere else 
in the world is it used. Everywhere else 
it is entirely disregarded and ignored. 

A second anomaly is that the board 
foot as a unit of measurement is a pro- 
cessing unit and as such is peculiar to 
the industry from which it springs. The 
lumber business is the only American 
business which demands the measurement 
of its raw material in terms of its final 
product. 

A third anomaly is that as a measure 
of wood material, it is relatively of recent 
invention. In North America trees have 
been cut into logs and logs into boards 
for nearly 300 years, but we have been 
measuring the material in terms of board 
feet for only slightly more than one-third 
of that time. Early methods of measure- 
ment of lumber were rough. The mills 
produced either boards, planks, or deals. 
According to Governor! Dongen’s report 
to his Majesty’s government of 1694, these 
were bought and sold by the running 
lineal foot. The next development in the 
early lumber industry seems to have been 
a certain standardization of the dimensions 
of the boards and deals manufactured in 


1Governor of New York. 


or shipped from certain towns. These 
standards often took the name of the 
place or locality where they arose; for 
example, the “Albany board,” the “Quebec 
board,” etc. All this seems to have re- 
sulted in changing the method of measur- 
ing in terms of lineal feet to a method of 
measuring in terms of standardized tally 
boards. From this it was only a step to 
reckon quantities of wood in terms of the 
area which these one-inch boards would 
cover. This gave rise to a fourth anom- 
aly, namely: the common interchange of 
two terms, “board feet” and “superficial 
feet” to express this quantity. This prac- 
tice survives to some extent to this day. 
And from this there is derived a fifth 
anomaly, namely: that while such dual 
terminology may be quite correct when 
applied to boards of one inch thickness, 
it becomes absolutely inaccurate when ap- 
plied to boards of greater or less thick- 
ness. From somewhat fragmentary evi- 
dence the practice seems to have been to 
sell boards by the “square,” meaning a 
square 10 feet by 10 feet or 100 square 
feet of superficial area, but when large 
quantities were involved as in lumber 
shipments to distant markets, the square 
seems to have been too small a unit for 
convenience, and 10 squares or 1,000 
board (superficially) feet was adopted as 
a minimum unit of count. In this form 
it has been handed down to the present 
day. 

During colonial times logs, when mea- 
sured, were scaled in terms of cubic mea- 
sure. We know that this practice per- 
sisted in Ontario” as late as 1869. The 
Crown land regulations for that year pro- 
vide for stumpage fees, “black walnut and 
oak, per cubic foot 3 cents; elm, ash, tama- 


See Colonial documents relating to history of New York. p. 96. 


°The Ontario log rule in board feet was adopted by the legislature in 1879. 
963 


964 JOURNAL OF FORESTRY 


rack, and maple, per cubic foot 2 cents,” 
although the same regulations call for the 
measurement of “red pine, white pine, 
basswood, buttonwood, and cottonwood 
sawlogs per standard of 200 feet board 
measure, 15 cents.” Herein we have an in- 
dication of another anomaly in regard to 
board foot measure, namely the transfer- 
ence of the process unit of the finished 
product to express the usable volume in- 
herent in its raw form—logs. The cul- 
mination of such development is, of 
course, the log table or log rule. 

The earliest known proposal for the 
measurement of logs, was in cubic volume. 
This is contained in James Thompson’s 
“Treatise on the Mensuration of Timber,” 
published in Troy, New York, in 1805. 
Twenty years were to elapse before we 
find mention of board foot contents in 
logs, of log rules, or of log tables. 

In the meantime another development 
occurred in the measurement of logs 
which, while interesting, had compara- 
tively little influence upon the board foot 
measure. This was the development of 
standard log rules of which the Adiron- 
dack standard perhaps is the best exam- 
ple. Strictly speaking, the Adirondack 
standard,® like all other standard rules, 
is not a measure of the volume of logs 
so much as a method of counting logs in 
fractions or decimals, and multiples of a 
standard log. It was not until 1825 that 
any direct reference to board foot measure 
in logs is found. In that year an anony- 
mous author published at Portland, Maine, 
“A Table for Measuring Logs,” showing 
log volumes in board feet. Even more 
significant is the publication in October 
of that year, in Rochester, New York, by 
Edward Doyle of “The Improved Pocket 
Reckoner for Timber and Plank, Boards 


‘Sometimes known as the Adirondack market, the Glens Falls standard, or Dimick’s standard | 


‘The Ontario log rule was established in 1879, the Quebec (board-foot) rule in 1889, the British! | 
he on of the Ontario rule, all these Canadian rules are dia+ 
gram rules although the British Columbia rule was subsequently reduced to a formula, and inj 


Columbia rule in 1909. With the exception 


that form is commonly presented today. 


‘Blackbury, Louis. Principles of log scaling, West Coast Lumberman, p. 29. Feb. 1938. 


and Sawlogs,” containing the log rule! 
essentially in its present form which wey 
known today as the Doyle log rule. Thisi 
early date of the appearance of the Doylel 
rule is not generally known, and to thet 
best of my knowledge, has never been) 
before established in public statement. 
I give it to you for what it is worth. Itl 
at least provides a reason for respect i 

not for reverence for this hoary old sinner» 
of a log rule. Thus by 1825 board foot 
measure in logs seems common custom. | 

In 1846 J. M. Scribner published thet) 
first edition of the Scribner log rule. 
Previous to that date, namely on April 
14, 1845, the Province of New Brunswick) 
adopted its present log rule,* and whilell: 
there is no definite record of the origin of) 
the rule, there is a diagram on file in thew: 
Crown Land Records of the Province,s 
which may well have been used as itsi} 
base. 

Fascinating though it may be, it is not? 
our purpose to go further in the subject?) 
of the history of log rules except to point? 
out that since 1825 there have been madel) 
no less? than 100 log rules or attempisé) 
to devise log rules in the United Statese) 
and Canada. This in itself gives rise to: 
another anomaly. The introduction to and)! 
the transference of the process unit, thew) 
board foot, in the measurement of logs: 
has given rise not to one standard but to:} 
a hundred standards and no two of thems! 
are in agreement. 

The makers of all of these many log; 
rules had to make certain assumptionsi) 
which in themselves constitute another*) 
anomaly. They had to assume that logs: 
are perfect cylinders which obviously they”) 
are not. Even Judson Clark, who claimed) 
some perfection in his allowance for taper,;), 
only attained a degree of precision by)) 


ti 
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building his log rule on a series of four 
foot cylinders. Furthermore, they had to 
assume a certain standardization of manu- 
facture, in the mechanical efficiency of the 
mills, in the width of saw kerf, the width 
of the narrowest board sawed, equal skill 
of the sawers, and in the method of saw- 
ing the log. They also had to assume 
perfect logs, absolutely straight and abso- 
lutely sound. And finally they had to 
assume the product was one inch boards 
and only one inch boards, which in itself, 
from a technical production standpoint, 
is impractical. The inevitable result was 
that few log rules ever did more than ap- 
proximate the mill tally, and in some 
cases the approximation was quite remote. 
Furthermore, when logs are sawed into 
boards of other thicknesses than one inch, 
the resulting yield shows even a more 
marked deviation from the log scale. 
Another interesting point in connection 
with board foot log rules which, in turn, 
becomes another anomaly is the fact that 
so many of the makers of the more per- 
manent of these rules seem to have had 
at best a rather remote connection with 
forestry and lumbering. Norman Fox, 
the originator of the Glens Falls stand- 
ard, was a politician; Leverett Dimick 
was a grain dealer whose name is also 
associated with the Glens Falls standard, 
and seems to have been its editor; Ed- 
ward Doyle was a small town merchant 
who apparently accepted logs along with 
other goods in kind in trade for groceries 
in his store; J. M. Scribner was a country 
clergyman with a hobby for mathematics; 
Charles Holland, who devised the Maine 
rule, was a surveyor; and A. L. Daniels 
was a professor of mathematics in a small 
state university. I suppose the greatest 
hero in the mall is that unnamed “prac- 
tical lumberman” whom Daniels called 
upon to assist him in making a proper de- 
duction “for slabs and roughage.” Only 
Judson Clark, whose International log rule 
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is but a further expansion and develop- 
ment of Daniels’ work, can be said to have 
any direct® forestry connection. 

Another anomaly is that the more in- 
accurate the log rule, that is, the less the 
degree of equity between the log scale and 
the mill tally, the more popular its use, 
especially with the buyers of logs and mill 
men. The result has heen that inaccurate 
log rules flourish and persist and drive 
into oblivion the more accurate rules. 
The lumber industry has unfortunately 
rationalized the belief that it needs the 
bonus of the overrun accruing from the 
use of an inaccurate log rule to compen- 
sate for unforeseen circumstances inci- 
dental to the manufacturing process. 

The purpose of measuring any material 
or product is to determine its exact quan- 
tity so as to adjudicate fairly the exchange 
between the buyer and seller. The sense 
of satisfaction to both parties of the con- 
tract is best attained when such measure- 
ment is standardized, and it is only then 
that the quantity, value, performance, and 
service can be adequately gauged. It is 
the great paradox of our profession that 
the introduction of the board foot unit 
to the measurement of logs has resulted 
not in one standard but in a hundred 
standards; there has been achieved not 
order but chaos; there has been estab- 
lished not satisfaction but dissatisfaction, 
not equity but varying degrees of inequal- 
ity. 
New York State never had an official 
log rule until 1932 when the International 
log rule was adopted as the official state 
rule. Even then its application was per- 
missive rather than mandatory. That is, 
in cases of dispute, if no other log rule 
had been agreed upon, the International 
was to be used. In effect, this official 
recognition of the International amounted 
to exactly nothing, as almost inevitably 
some other log rule, generally the Doyle, 
was stated in the contract. In the six 


°The Tieman log rule was also devised by a forester. It has very restricted use. 
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years of the law’s operation, not a single 
record of any case demanding the use of 
the International rule has appeared in the 
courts, 

The insistence of lumbermen and mill- 
men on the Doyle has aroused a high 
degree of hostility to its continued use 
among all producers and sellers of logs, 
especially on the part of farmers whose 
woodlots furnish more than 50 per cent 
of all the hardwood logs sawn in the 
state. This hostility has expressed itself 
in legislation proposing, not the per- 
missive, but the mandatory use of the 
International log rule. At a lumbermen’s 
conference held. in Ithaca in November 
1936, a request was made to the Commit- 
tee on Marketing of Forest Products of 
the New York Section of the Society of 
American Foresters to undertake a study 
of the International rule under actual 
milling conditions. Through a very for- 
tuitous series of circumstances there were 
brought into cooperation on this project 
a group of interested agencies includ- 
ing the Department of Forestry at Cor- 
nell University, the Northeastern For- 
est Experiment Station, the Forest Prod- 
ucts Laboratory, and the Department of 
Forest Management at the New York State 
College of Forestry at Syracuse University. 
The data were collected during the sum- 
mer of 1937. In all, about 50 mills were 
visited although only a small proportion 
of them contributed greatly to the study. 
The study was limited to hardwoods cut 
at mills of a permanent type. The logs 
were scaled, the cut tallied on the grading 
table at the mill in terms of one inch 
boards. 

In order to place the study on a more 
comparative basis, it was expanded some- 
what to include all log rules used com- 
monly in the Northeast. For one reason 
or another most of these were gradually 
eliminated from consideration until there 
were left to compare with the International 
only the Scribner and the Doyle. Our 
conclusions, then, relate to the applicabil- 
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ity of these three rules under present mill- 
ing conditions in New York State. 


THE INTERNATIONAL RULE 


For our sample, the mill tally underran 
the log scale by 4.4 per cent with the 
International rule. Overrun occurred with 
logs less than 12 inches top d.i.b. with a 
maximum overrun of 81% per cent for 9 
inch logs. 


12 inches or less. 
International 
increasing underrun; 2 per cent at 13 
inches, 444 per cent at 14 inches, 81 per 
cent at 16 inches, and 91% per cent at 20 
inches top d.i.b. This means that 83.7 
per cent of the volume must be produced 
from logs showing an underrun from 4 
to 10 per cent on the log scale. Hence, 
under present conditions, profitable saw- 
ing of lumber cannot be done except from 
logs averaging less than 11.8 inches in 
diameter. Inasmuch as this means that 
the millman would be forced to pay for 
more board material than he can profit- 
ably saw and sell, our conclusion is that 
the International log rule, as a means of 
measuring log volume in New York State, 
Is out. 


THE DoyLe RULE 


The Doyle rule showed an overrun 
practically for all sizes and lengths. The 
maximum overrun occurred at 9 inches 
where it amounted to 103 per cent. At 
12 inches it was 45 per cent, 1444 per 
cent at 16 inches, and 21% per cent at 20 
inches. There was an underrun of 3 per 
cent at 24 inches. The average overrun 
for all diameters and lengths in our sam- 
ple was 2914 per cent. Stating this an- 
other way, an overrun of 103 ‘per cent 
occurred from logs 9 inches and less, or 
from about 4 per cent of all the logs 
measured; an overrun of 45 per cent 
occurred from logs 12 inches and less ac- 


counting for 26.8 per cent of our logs. | 


However, only 27 per cent of | 
all the logs measured, accounting for 1614 _ 
per cent of the volume, were small logs, | 
Above 12 inches the | 


consistently produced an | 


| 


| 
| 
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Approximately 97 per cent of our logs, 
which accounted for nearly 94 per cent 


of the volume, were 21.6 inches or less.. 


Consequently, while underrun does occur 
with the Doyle rule in logs above 21.6 
inches, these sizes account for only about 
6 per cent of the total volume. 

No one acquainted with any phase of 
the lumber business will deny that a cer- 
tain margin of overrun is necessary to 
compensate for hidden defect. We feel, 
on the basis of the logs we measured that 
the overrun accruing from use of the 
Doyle rule is more than excessive to com- 
pensate both for visible and hidden defect. 
If it is unfair to the lumberman to re- 
quire him to pay for wood material in 
logs which he cannot profitably saw out 

as under the International rule; it is 

equally unfair to demand of the seller that 

he dispose of more material than that for 
which he is paid as under the Doyle rule. 
If the conditions set by the International 
rule are unfair to the millman, it natural- 
ly follows that the use of the Doyle rule 
is equally unfair to the seller of logs. 

The lumber interests in the state, in the 


past, have opposed the International 
rule. The results of our study give a 
factual basis for such opposition. How- 


ever their opposition to this rule is not 
strengthened, we believe, by their insis- 
tence on the use of the other extreme, 
namely, the Doyle rule. 

Our conclusions are that the Doyle rule 
is quite unfair to the sellers of hardwood 
logs and continued insistence in its use on 
the part of buyers of logs on the grounds 
heretofore submitted is indefensible. 


THE SCRIBNER RULE 


The interesting fact about the Scribner 
rule is that it occupies a favorable median 
position between the extreme of the Doyle, 
on one hand, and the conservatism of the 
International on the other. At nine inches, 
where the Doyle showed an overrun of 
103 per cent, and the International, 8.5 
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per cent, the Scribner showed an overrun 
of 27 per cent. This is not an excessive 
amount when we remember that only 
about 4 per cent of the logs were of this 
small size. At 12 inches, where the 
Doyle showed an overrun of 45 per cent 
and the International an underrun of 1 
per cent, the Scribner showed an overrun 
of 14 per cent. At 16 inches, where the 
Doyle showed an overrun of 1444 per 
cent, and the International an underrun of 
844 per cent, the Scribner showed an 
overrun of 21% per cent. With the Scrib- 
ner, the overrun changed to an underrun 
at between 17 and 18 inches with a maxi- 
mum underrun of about 10 per cent at 
24 inches. For the total run of logs 
measured, the Scribner produced an over- 
run of approximately 8 per cent. The 
Scribner thus occupies an extremely favor- 
able position in present day sawing prac- 
tice in New York. If the lumber indus- 
try, the millman, timberland owners, and 
buyers and sellers of logs are going to 
insist upon continued use of the board 
foot unit in the measurement of their 
logs, we commend to their attention the 
old Scribner rule. This rule gives the 
millman some margin of overrun to offset 
unseen and unforeseen defects, and yet 
represents a fairer measure of content to 
the seller than do the other two rules. 


THE Cusic Foor 


It was rather forcibly brought to the 
attention of our investigators that mills in 
our state no longer try to get maximum 
quantity production from their logs. It 
would appear that low quality lumber no 
longer pays for the time and effort in- 
volved to saw it out. Heavy slabs and 
edgings prevail and even low quality 
boards may be used for fuelwood for 
which a good market exists. The truth 
of the matter is that the total of the 
board footage in the log is no longer 
exactly proportional to the economic re- 
covery in dollar and cents. Quality vol- 
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ume plus returns from low grade minor 
products seem to offer a fairer chance 
for profit. This has a definite tendency 
to lower the mill tally in board feet below 
the sawable potentialities of the logs on a 
strict board foot basis. 

Another point brought out in our in- 
vestigation was that not less than 70 per 
cent of the hardwood lumber produced in 
New York in the form of inch lumber 
was the product of some six or eight of 
the larger mills. By far the greater num- 
ber of mills which our investigators vis- 
ited were producing mine timbers, oil 
derrick timbers, piling, railroad ties, etc., 
in which the production of a few hard- 
wood boards was only incidental to reduc- 
ing the timber to the required dimensions. 
It is true that these mills buy their logs 
on the board foot basis, generally the 
Doyle, but they sell their product by the 
piece, by the lineal foot, or even by the 
cubic foot. 

The question, therefore, is raised if the 
board foot unit might not be of academic 
interest only and if measurement of the 
logs might be made in terms of a fairer 
unit, such as the cubic foot. In this con- 
nection, we would point out that there 
are concerns in New York State buying 
logs by the cubic foot and there is at least 
one operator in the state, if not two, buy- 
ing hardwood logs on the basis of their 
weight f.o.b. mill. 

A thousand board feet log scale is, 
after all, a meaningiess thing. To begi 
with, it has no absolute volume. It is 
larger with some log rules than it is with 
others. It varies from day to day accord- 
ing to the log run. It varies with the 
range of diameters and log lengths, and 
also with their relative distribution within 
such ranges. It varies with the relative 
skill of sealers and assuming equal skill 
on the part of the scalers, it varies with 
the method of scaling. Large logs pro- 
duce one measure of a thousand board 
feet and small logs another. It has no 
meaning whatsoever when applied to ve- 
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neer logs, pulpwood, railroad ties, and 
mine timbers. 

A unit of measure for timber, like the 
unit of measure for any other commodity, 
should be uniform, exact, and standard- 
ized, and should mean the same thing at 
all times and in all places and under 
all conditions. The thousand board feet 
log scale, as related to a thousand board 
feet of lumber, is not such a unit. What 
is really needed is a unit which is an 
absolute measure, is simple in its applica- 
tion, is not presumptuous or preemptory 
regarding the finished product, and ob- 
viates by its precision the necessity of the 
acceptance of the perennial dispute of 
overrun and underrun. 

The use of the cubic foot in measuring 
forest products has many precedents. It 
is in common use in central Europe, in 
France, Switzerland, Scandinavia, in South 
America, in South Africa, in part of the 
Far East, and in Australia. It has been 
adopted as the official unit in the great 
lumber producing province of Quebec. 
It is used on timber sales on national for- 
ests in Alaska. A number of arguments 
might be advanced in its favor, the more 
important of which seem to be: 

l. The cubic foot is an absolute mea- 
sure of volume which the board foot, as 
applied to trees and logs, is not. It is 
independent of standards of utilization at 
all times. 

2. The cubic foot is a precise value 
and lends itself much more readily to 
standard methods of accounting and will 
produce a much truer picture of operat- 
ing costs than does the variable board 
foot. 

3. Adoption of the cubic foot unit 
would avoid both the confusion and dis- 
parity existing between log scale and mill 
scale in all bookkeeping transactions, ap- 
praisals and business negotiations. 

4. The use of the cubic foot necessitates 
no assumption as to the products to be 
made, the efficiency or intensity of manu- 
facture, or the necessity of a bonus for 


g set-ups. 

5. Cubic contents can be more easily 
d exactly computed than board foot 
ontents. Cubic measure easily lends 
tself to scaling practice, and offers a 
tandardized and exact method of culling 
ut defective material on a basis of mathe- 
atical precision. 

6. The conversion from cubic feet to 
unit of measure appropriate to each 
anufacturing plant could be done simply 
d would involve no greater uncertainty 
n that involved now in converting log 
ale to mill tally. 

7. Conversion of cubic foot scale to 
umber tally in any unit involves no great 
ificulties. Each mill can work out its 
own conversion factor based on its own 
mechanical set-up and technical skill in 
operation. It will result in a more abso- 
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lute and authoritative figure than that 
derived from present board foot deter- 
minations., 

8. It will set up within each mill a 
definite standard of milling efficiency, 
namely, the yield of derivable product 
per cubic foot of raw material. 

9. It will banish forever and a day 
that surreptitious hangdog of the lumber 
industry and the perennial cause of so 
many of its disputes—overrun. With the 
cubic foot there will be no overrun and 
there will be no underrun. 

The great difficulties that we see toward 
its adoption are those involved in com- 
bating the antipathy of the lumbermen 
towards any precise measurement of their 
raw material, and the overcoming of the 
great inertia of the public, even among 
log sellers themselves, to any such radical 
change. 


LOG SCALING IN QUEBEC 
By HENRI ROY 


Forest Service, Province of Quebec 


HE Province of Quebec in 1936 
abandoned the log rule which had 
been adopted in 1890. This was 
done not because the rule was a partic- 
ularly unfair one for sawlogs, but be- 
cause the board foot had become an un- 
suitable unit of measure for the bulk of 
Quebec’s present forest products. In Que- 
bec, in the early days of squared timber 
exportation, the cubic foot was the unit 
of measurement for squared timber. Later, 
because round pieces were primary forest 
products, two log standards, one 17 inches 
and over, and one under 17 inches were 
added. These standard logs were valued, 
for stumpage at so many cents a piece. 
The need soon developed, however, for 
other units of measurement and it seems 
that at one time, at least during the pe- 
riod of 1865 to 1890, we have had the 
following units of measurement: 
1. Cubic foot. For all squared timber, 


both softwoods and hardwoods. 

2. Standard log. For sawlogs based 
on a log of 17 inches in diameter and 16 
feet long. Later this was considered to 
be 200 feet board measure. 

3. Cord of 128 cubic feet. For fire- 
wood, birch bark, hemlock bark, spool 
wood, pulpwood, etc. 

4. Linear foot. For boom timber, flat, 
and small timber. 

5. Piece units. For rails, pickets, rail- 
way ties, telephone posts, spars, knees, 
futtocks, and other miscelleanous products. 

It was during that period that the lum- 
ber industry had to find new markets for 
its products to make for the loss of the 
rapidly diminishing export market for 
square timber. It appears as if the tim- 
ber land administrators of the time were 
often puzzled to know which unit of mea- 
surement to use in imposing fees for tim- 
ber products cut from the Crown lands. 
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Very little precise information on this 
subject is found in the public documents 
of the time and the records are not very 
reliable in so far as the units of measure- 
ments used are concerned. 

The Quebec log rule was evolved in 
1889 from two series of circles from 6 to 
44 inches in diameter. The first series 
was divided into boards of 1 inch in 
thickness; the second, into planks of 3 
inches in thickness. In both cases the 
saw-kerf was 14 inches and the minimum 
width of board or plank was 5 inches. 
The results of the two series were aver- 
aged, applied to a few hundred logs in a 
sawmill, more or less corrected and 
smoothed by curving the data, and then 
given official approval. The logs were to 
be measured at the small end and custom 
and regulations ijater established the range 
of diameter class as extending from the 
fraction of 84 over the unit to the next. 
The computations were made on a 12-foot 
length basis and the tests at the mill were 
made on 12-foot logs. This rule, like 
most others, disregarded taper entirely, 
but to compensate for this in logs longer 
than 18 feet, the average of the two end 
diameters was used. Later on, arbitrary 
volumes were given to smaller logs up 
to 3 inches in diameter. 


For sawlogs it was generally agreed 
that the Quebec log rule was as fair as 
any of the more common rules in use in 
the East. The rule had been in use a 
long time and it was generally understood. 
However, it was not considered a fair 
unit of measure when strictly applied 
even to sawlogs not to mention its use 
for measuring pulpwood, veneer, and 
piece products such as posts, poles, and 
railway ties. It also was generally ad- 
mitted that the rule was: 


1. A very unfair approximation of the 
volume of logs under 7 inches in diameter 
and which were very rarely sawed into 
lumber. 


2. A low unit of measure for logs be- 
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tween 8 and 14 inches in diameter whick 
might give up to 30 per cent overrun. 

3. A fairly accurate unit of measure 
for logs of 15 to 22 inches in diameter. 

4. A much closer unit of measure fox 
longer logs. 

When used for the measurement of sawjy 
logs, besides the disadvantages already 
enumerated by Mr. Belyea, it had thd: 
following drawbacks in so far as its usé) 
under Quebec conditions was concerned 

1. The scaler’s record showed the tally) 
by diameter classes of logs and the num) 
ber of rejected pieces, from which coule| 
be computed the volume of accepted wood} 
During the process, the total solid mass ojf 
wood was lost sight of and the basis foik 
computing the mill output was dependen} 
P 


as much upon the scaler’s estimate as th: 
sawyer’s ability or the machinery’s eff 
ciency. In other words, having lost sigh 
of the true volume of wood, all subsequen} 
estimates were made on a very weak basis) 

2. The scalers performed their wor} 
under a very loose procedure and ha: 
practically no established standard oa} 
commercial utilization to guide them) 
Consequently they obtained very variablti 
results. They were often influenced b™ 
personal bias and by their employers} 
The result was that scaling was far from 
being a standardized operation and ray 
sulted in incessant disputes. [ 

3. The Quebec log rule which was de) 
vised, as were other log rules, to apply 
only when logs could be closely examine:|: 
for defects, was applied in most instance) 
under conditions when thorough examinall 
tion was almost impossible or too costly) 

4. It often was impossible to detew): 
mine which end of the log was the smali!! 
er, especially when small logs were pile!| 
up in huge rollways. 

In 1935, the forest products of Quebe! 
were classified as follows: sawlogs scale) 
by the board foot Quebec scale, 16.6 pelt 
cent; pulpwood in log length scaled by 
the Quebec scale in board feet, 57.0 pelt 
cent; pulpwood in short bolts scaled hy} 
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the cord of 128 apparent cubic feet, 26.2 
per cent; and miscellaneous products re- 
corded by the piece of standard dimen- 
sions on squared timber scaled in cubic 
foot, 0.2 per cent. 

If we recall that pulpwood scaled in 
cords was converted into board feet on 
the arbitrary basis of 500 board feet to 
the cord, for payment of government 
stumpage fees, it is clear that prior to 
1935, nearly the entire cut of forest prod- 
ucts in Quebec was measured directly or 
indirectly by the Quebec rule in board 
feet. Obviously the board foot rule was 
used largely for purposes for which it 
was not adapted and that a change in the 
unit of measure could well be considered. 


THE ADOPTION OF THE CuBIc Foot 
Unit IN QUEBEC 


From the point of view of the Quebec 
Forest Service, it seemed desirable to 
adopt the cubic foot unit of measurement 
for the following reasons: 


1. The cubic foot unit of measurement, 
as adopted, does away with the necessity 
of log identification at both ends and 
consequently is more economical in opera- 
tion. Moreover, it had been found that 
the identification of a log at both ends to 
record the top diameter often was not 
possible in piles of small logs. Both ends 
are now tallied by their diameter but in 
an independent way. If the logs are 
short, they are tallied only from one end 
of the pile, the total areas of the sec- 
tions at one end are assumed to be equal 
to the total area at the other end. If the 
logs are long, both ends of piles are 
scaled but the logs are tallied with half 
their length. 

2. The cubic foot system of measure- 
ment is in more universal use and ex- 
presses the volume of wood in the same 
terms as generally used in forest inven- 
tories and growth studies. 

3. It is more directly related to weight 
of wood and to the amount of labor in- 
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volved in wood extraction than is the 
board foot measurement. 

4. It is a much better unit to start 
with in working transformation factors for 
various wood-using industries than any 
other too directly connected with a spe- 
cific wood-using industry. 

5. It has the advantage over the board 
foot unit of incorporating the effects of 
taper; it does not disregard or average 
taper. 

6. It eliminates all the disadvantages 
of the cord unit in piled forest products. 

With the board foot rule, the right pro- 
cedure to cull a defective log is to in- 
spect both ends and the full length of 
the log. With the cubic foot method we 
simply assume that the defects which ap- 
pear at the end of a pile of logs are a 
fair sample of the amount of defect in 
the total mass and reductions are made 
accordingly. Under the board foot rule, 
culling is a log by log procedure, while 
with the cubic foot method, the defects 
that appear at the end of piles are the 
index of deductible volume. 

The cubic method of measurement 
which we have adopted in Quebec, re- 
quires that the total mass of wood be 
tallied and reported separately from the 
amount to be subtracted for defects. 
Hence, for all wood scaled by this method 
we have a record of the total mass in- 
dependent of the scalers judgment of 
utilization factors. The method also gives 
us an idea of whether a scaler can scale 
properly, because we have the separate 
tally of his gross scale and of his deduc- 
tion scale. The method lends itself to 
checking which, in our opinion, is one of 
the most important requirements of a 
scaling method. 

I wish to add also that with the new 
method, the scaler is directed in such a 
way that he is no longer a judge of what 
the commercial standards of utilization 
ought to be; he has definite instructions 
to follow, enacted by official authorities 
and he must follow them. The result has 
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been that the scaler now submits much 
closer tallies or, in other words, that the 
range of variation between different scales 
of the same lot of wood is less, if scaled 
either a repeated number of times by the 
same scaler or by many scalers as in 
checking. 

The scalers themselves generally are 
glad that this new method of scaling re- 
lieves them from the tedious work of 
identification of a log at both ends and 
although they do not agree with every 
regulation now governing scaling, they 
feel satisfied that the scaling is now a 
more exact procedure. Furthermore, our 
scalers are glad to be free from the whims 
of supervisors or outsiders and to abide 
by definitely set procedures even if these 
are not the best that could be wished for. 


This is not to say however that every- 
body in the timber industry is entirely 
satisfied with the new method. Admitted- 
ly, the cubic foot system of scaling is 
much more convenient for the industries 
which use bulk forest products like the 
pulp industry, but it does not seem to be 
the most convenient method for the lum- 
ber industry and many other industries 
which utilize only a portion of the raw 
product. 


SCALING AND UTILIZATION 


The present method of scaling was de- 
vised to give gross volume independent of 
utilization. Only one deduction is made 
and that is for defective or rotten wood. 
It appears, however, that other utilization 
defects must be given more consideration. 
It was thought originally that starting 
from the gross cubic volume of the raw 
product, various wood-using industries 
could determine their own converting fac- 
tors. This problem, however, seems to 
have created considerable difficulty, 

Speaking from the point of view of a 
public official, although my statements 
should not be taken as the official opinion, 
I think that a proprietor, such as the gov- 
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ernment of Quebec, granting rights to cut 
timber on its lands, should have the right 
to determine what constitutes reasonable 
utilization standards. A proprietor of) 
forest land may well impose reasonable! 
standards regarding the disposal of his; 
forest wealth, he should have the right to\ 
prohibit wasteful extraction, or to impose) 
penalties to compensate him for unduet 
waste. A government must consider noti 
only present but also future income and, 
therefore, should impose _ restrictionsi 
against wasteful or destructive commercial 


ii 
practices. He may also choose a com+ 


to the liking of the prospective loggers 
whose equipment is not up to date. In} 
other words, a government like any other} 
proprietor, being the most directly con+ 
cerned in the disposal of its forest wealth.) 


commercial utilization standards, and fox 
always striving to prohibit or to penalize 
wasteful exploitation. 

Still no government will impose unduaj 
hardship upon industries which it shoule 
help. In general then, it may be saic} 
that the government and the industry, the 
seller and the buyer, must mutually adop* 
regulations based on common sense i) 
they are to live and prosper together? 
Hence, commercial utilization must bd je 
considered in the operations which govern) 
all relations between the forest land own) 
er and the logger; between the seller ane) 
the buyer. In other words, utilization 
must be considered in scaling forest prod} 
ucts. 


é 


Wuy 1s Woop ScALeD? 


Scaling is done in the woods not onl’! 
to find the true volume of wood. 
also concerned directly or indirectly with: 

1. The payment of labor. 

2. All transactions on the price p 
unit of measurement. 

3. The comparing of volumes of p 
mary forest products with secondary 
converted forest products. 


Ue 
‘de. 


ad en | 


4. Statistical records. 

Scaling must be so defined and regu- 
ated that it can be checked and properly 
upervised. This requires that it be done 
der definite standards and rules. It 
ight be suggested that in Quebec, forest 
roducts should be scaled once to deter- 
ine the stumpage fees to the govern- 
ent and then scaled again by another 
ethod and in other units to meet more 
losely the business requirements. The 
rst scaling might ignore utilization stand- 
ds and the second might be free from 
overnmental regulation. In our opinion, 
ot even this would solve our difficulties. 
e government and the licensees are both 
0 intimately and directly interested in the 
se of the forest resources that neither 


one can adopt a scaling method which 


entirely ignores the other’s interests. 


Scatinc Starts WirtH Cuttine TREES 
_ Scaling must start with the cutting and 
the skidding operations of a log of doubt- 
ful quality or size. A log or bolt may 
be either close to perfect or, with a re- 
duction in quantity or quality, still be ac- 
ceptable, or it may become a cull. The 
logger and the scaler must abide by the 
same standards. Minimum requirements 
of a piece of wood are specified by cer- 
tain industries and these affect the cost 
of extraction, transportation, and manu- 
facture. Hence, the necessity of recogniz- 
ing utilization is introduced in the first 
logging operation. We may call this 
“culling” but it is none the less a part 
of scaling. 

If the piece is defective but acceptable, 
it must be scaled. Both the logger and 
he scalers must pass judgment on it; 
he former in a broad general way, the 
latter in a much more exacting way. 
Clearly then it is hardly possible to ig- 
10re utilization standards even if this is 
Jone in a very crude way. 

Theoretically at least, most of the culls 
yr marginal logs, according to the stand- 
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ards of one industry, may be used by 
other industries, but actually this possi- 
bility may not exist because of locality, 
time, or markets. 


It is known to all that each wood-using 
industry must have its own standards of 
utilization, A center of circular rot in a 
piece of woods effects a sawlog in a 
much different manner than it does a piece 
of pulpwood or a veneer bolt. Likewise, 
a form defect such as sweep or crook may 
not greatly effect a pulpwood log although 
it may cause the rejection of a sawlog. 
A piece product such as a railway tie or 
a telephone post must fill definite specific 
size requirements or it generally becomes 
a cull. 


UTILIZATION STANDARDS Must Vary 


Personally I do not see how utilization 
standards can be fixed for long periods of 
time without giving due consideration to 
many variables which cannot be antici- 
pated or controlled. These standards must 
be neither so strict in definition that they 
cannot be applied properly nor so lax as 
to permit too loose an interpretation of 
them. Nevertheless, it is a good policy 
to have some kind of regulations to bring 
order in the scaling operation. These 
regulations must be revised and corrected 
when necessary. A big owner of timber 
land like a government will always tend 
to impose strict regulations to assure the 
greatest income from its resources. Log- 
gers, on the other hand, usually prefer 
looser regulations because they may better 
serve their immediate interests. 

Changes made in utilization standards, 
however, must not result in constantly 
changing scaling regulations. Utilization 
requirements do not change precipitously ; 
ordinarily they persist for a considerable 
length of time. We should not hesitate 
to adopt scaling regulations merely be- 
cause they may have to be changed at 
some future time. In my opinion, of all 
the technical aspects of forestry and for- 
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est exploitation, few are as lax and in- 
exact as log scaling. It seems remark- 
able that we have developed such compli- 
cated and exact formulae for growth and 
yield on the one hand and yet remain 
satisfied with so inaccurate scaling meth- 
ods on the other. 


WILL THE Cusic Foot Unit oF MEASURE- 
MENT Meet [npustrIAL NEEDS? 


I have presented some arguments in 
favor of the cubic method of measurement 
of forest products. I have attempted also 
to show that no satisfactory scaling meth- 
od can ignore entirely the use to be made 
of the wood. It now remains to be seen 
if a single method of scaling will meet 
all the requirements. It seems perfectly 
evident when one studies the varied as- 
pects of the scaling problem that no meth- 
od of scaling is perfect; but if it meets 
the following main conditions, the method, 
though imperfect, might be considered an 
improvement over the prevailing prac- 
tices. 

According to our experience, a satis- 
factory method of scaling should meet 
the following requirements. 

1. It should have all the advantages 
of a universal standard of measurement. 
The cubic foot unit is a standard unit of 
measure in those countries that have re- 
tained the English units of measure. 

2. The measurement must give the 
total volume of wood. The measurement 
should be independent of any deductions 
that must be made quite largely on vari- 
able utilization and personal factors. 

3. The scaling procedure must be so 
rigidly defined that like volumes are ex- 
pressed by like quantities. 

4. The scaling method must lend itself 
to checking; it must be as free as possible 
from personal bias. 

5. The method must be flexible enough 
to permit adjustments to changing utiliza- 
tion standards and economic and indus- 
trial progress. 
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I now wish to submit for your con- 
sideration a method of scaling which 
seems, at least from an academic point 
of view, to meet the essential require-¢ 
ments just enumerated. It is based on thei 
cubic volume of all pieces and on thei 
conversion product. The log classifica 
tion, however, need not be an elaboratet 
one. In fact we must avoid making th 
scaling operation complicated. 

In the prevailing practice today a de( 
fective log is reduced in volume so thalg 
the volume shown in the scaler’s report is| 
that which he has seen fit to give it. Wel 
propose instead a full scale, plus a grade 
classification. These grade classifications 
should be established from time to timaj 
as the need arises for each specific indusip 
try. For pine logs, for example, we migh} 
consider three grades: 1. The nearly per? 
fect logs; 2. The second class logs, i.e.@ 
those that would be depreciated in quam 
lity or quality or value by from 10 pes 
cent to 20 per cent; 3. Third class logs 
Logs comprising this group would be de 
preciated from 20 per cent to 40 per cenii 
A fourth class would include the culls 
The defects and standards should be de 
fined in relation to each wood-using iri 
dustry, but in such a manner that thi 
scaler would only have to tally each loi 
in its proper grade. The tally would bh} 
more complicated as would be the com 
putations, but it is my opinion that suc) 
a method of scaling would give mon! 
useful data than present practice. 4 

Many individuals might believe that thi}! 
substitution of a method of gross classifi! 
cation of logs for a method involving a/ 
estimate of the defect in every individu} 
log would result in a loss in accuie ae 
It should be remembered, however, thi} 


i 


the law of averages applies to the pri 
f 


posed method and that it is only becausi 
of the application of this same law to thi 
results obtained with the standard praii)! 
tice of estimating the defect in every Ico 
that the results have any degree of ali)’ 
curacy. He 


If we wished to do so, it would be pos- 
le to make only two broad classes of 
ogs, namely; 1. near perfect, and 2. de- 
ctive logs and give the second a re- 
ced value. For such species as spruce 
d balsam two broad grades probably 
ould be enough. For pine three classes 
ould be needed and for hardwood logs 
a large number of classes would be re- 
quired. Pulpwod logs or bolts could be 
lassified in a most simple manner so as 
not to complicate unduly the scaling op- 
ation. In pulpwood production it would 
even be possible not to tally the defective 
bolts by diameter but just to count them. 
In this case the scalers report would show 
the total number of bolts, the total num- 
ber of cubic feet, plus the number of de- 
fective bolts. The estimate of the amount 
of defect would be made on the basis of 
the proportion of defective bolts by num- 
ber alone. The value of the defective 
bolts in relation to the sound ones would 
be determined and the prices could be 
adjusted accordingly. The total number 
of cubic feet would, however, remain un- 
changed. In other words, the number of 
logs of standards grades might be the 
basis for rebates in stumpage prices, labor 
payment, transportation charges, and all 
transactions between sellers and buyers. 
A deduction would be made for the de- 
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fective logs or pieces of wood but with- 
out affecting the total volume. The size 
of this deduction could vary to meet the 
point of view of the government and the 
licensee, the contractor and the laborer, 
the seller and the buyer, etc. It should 
be remembered that such a method of 
grading already exists in the appraisal of 
certain specific primary forest products 
as railway ties and transmission poles. 

It is recognized that the determination 
of these grades might prove very difficult 
to establish and that the scaling opera- 
tion may appear to be too complicated 
to be widely used. If we are satisfied 
with present conditions we may well leave 
things as they are, but if one can judge 
from the interest foresters show in this 
question, it does not appear as if the 
present situation is satisfactory. Improper 
methods of scaling cannot give the in- 
formation we want. Scaling is not only 
a technical operation; it also has many 
important economic implications. 

In Quebec, we have thought it advisable 
to introduce the cubic system of measure- 
ment with the cubic foot as the unit of 
volume. The method has many advan- 
tages but we feel that it can be still fur- 
ther improved to make it more adaptable 
to the needs of the various wood-using in- 
dustries. 


REPRINTS AVAILABLE 


Reprints of Sessions and individual papers from this issue may be or- 


dered not later than November 7. 


Prices are given on page 1096. 
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COMMENTS 


By W. G. WRIGHT 
Price Brothers and Company, Limited, Quebec, RO; 


R. ROY has presented a very good 
M review of the present system of 

measuring wood in the Province 
of Quebec and has suggested a simple 
method for adapting scaling practice to 
the requirements of the different products 
derived from the wood. All of which is 
with a view to improving the present 
system. 

There are one or two points on which 
I do not entirely agree with Mr. Roy. 
Measurement of sawlogs is one; here 
identification of the log at both ends 
seems desirable. However, I will not go 
into all these questions in detail but would 
like to take one feature of the present 
scaling system and see where a considera- 
tion of it leads us. 

The Quebec cubic foot system is in- 
tended to give a truer expression of wood 
volume than is obtained under the old 
board foot system. Actually, under the 
conditions existing in the woods, measure- 
ment of cubic volume according to Quebec 
government regulation (which, for con- 
venience, I will from now on call the 
present scaling system) may show sub- 
stantially greater volume than the true 
volume, due mainly to the effect of flar- 
ing butts. 

The average inflation of volume on this 
account for batches of logs cut by dif- 
ferent choppers on the same river may 
vary from 1 to 15 per cent or more; the 
average inflation for a season’s cut of 
5,000,000 cubic feet may vary between | 
and 8 per cent or more. These figures are 
for logs; the inflation for 4-foot bolts is 
less. 

Let us look at this inflation in its rela- 
lion to the four main purposes for which 
the present scaling system is used by a 
typical pulp or paper company in the 
Province of Quebec. These purposes are: 
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1. To calculate government stumpaged 
dues payable on wood cut. This inflatio 
was recognized by the government wher 
instituting the present scaling system andj 
stumpage dues were graded accordingly. 

2. To determine volume of wood pro 
duced by the company in the woods op 
erations for the pulp or paper mill. WH! 
the true volume is to be determined, spe 
cial sample measurements of the inflatior 
must be made and the resulting factor apy 
plied to the volume shown by the scaling) 

3. To calculate the earnings of chop 
pers or log makers engaged on_ piece} 
work at a given price per unit of volumaj 
according to the scaling system. The in) 
flation cannot be determined before the 
piece worker’s price is set and even if ar 
average figure for the inflation (based ox 
past experience) is used to calculate th} 
true piece worker’s price, one choppes 
may be substantially over-paid and am 
other, in the same area, similarly under 
paid. } 

4. To calculate the earnings of a job 
ber who has contracted to cut the woo 
on a given area. Here again, a jobbe} 


may be substantially over-paid for hi) 
work one winter and under-paid by a lik) 
There seem to be possibilities in usinif 

a log rule designed to show true cubé} 
: : | 

ameter, but since this would be bases 
upon average taper and since taper varie)" 
The fact that these errors appear lea 
one to speculate about some more radica® 
hand, how would we go about fulfilling 
the four objects mentioned above? Coun! 
A 

ume for each individual piece, has beeth 


amount the next. 

. ia 
foot volume for a given small end di! 
errors in volume would result here alse)! 
change. Supposing we were given a frat) 
of pieces, instead of measurement of val 
used for payment of contractors at va 
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ous times. Let us look into the possi- 
bilities of this system for all four of the 
objects mentioned. Since possibilities de- 
pend upon costs, we must first consider 
comparative costs of the present scaling 
system. 

I have no good general figures but I 
estimate total cost of measuring logs cut, 
including special measurements and check 
measurements by the company and check 
easurements by the government, to be 
from 30 to 40 cents per 100 cubic feet. 
This cost may be more but under existing 
conditions I do not believe it to be less. 
In addition to the actual cost of scaling, 
costs are imposed upon the logging opera- 
tions by the necessity of making them 
conform to the requirements of the scal- 
ing system. In fact, it is fair to say that 
the system of cutting wood and delivering 
it to the rivers for aiivine is dictated by 
the requirements of the ieealing system. 
For example, in considering the relative 
advantages of cutting logs or 4-foot wood, 
some of the advantages of the latter are 
only advantages because in 4-foot wood 
the disadvantages resulting from scaling 
logs disappear. Reducing the situation to 
its simplest terms, if scaling were not 
necessary there would be a_ substantial 
reduction in cost due to the disappear- 
ance of certain restrictive regulations con- 
nected with the scaling, and the total re- 
duction in cost of pulpwood would ap- 
proach a $1 per 100 cubic feet. 

We will now go ahead and examine 
the possibilities of applying a count of 
pieces to the four purposes for which the 
present scaling system is now used. 

It has been explained that if true vol- 
ume of wood produced is to be deter- 
mined, the present scaling system must be 
supplemented by special measurements; in 
fact, by an additional partial scale. 

Applying a similar partial scale to a 
sount of pieces produced would, as under 
he present system, show the total cubic 
foot volume of wood produced. Further- 
nore, it would serve to calculate govern- 
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ment stumpage dues. The total cost would 
be about 5 cents and it would be more ac- 
curate than the present scaling system. 

That deals with two of the four objects 
of the present scaling system. 

The calculation of the contractors’ earn- 
ings will now be considered. As already 
mentioned, in certain operations contrac- 
tors have, in the past, been paid at the 
rate of so many dollars and cents per 
100 pieces produced. The price per 100 
pieces varies with the size of the wood 
cut. The weakness of this method lies in 
the difficulty of determining beforehand 
the average size of piece which the con- 
tractor will cut. A partial scale of wood 
cut will give the average size with sufh- 
cient accuracy to calculate contractors’ 
earnings but this will not fill the bill for 
the chopper, a problem I will come to in 
a minute. Why not measure the wood or 
a substantial part of it while it is stand- 
ing and before it is cut? The main ob- 
jections are: 

1. The jobber may cut only part of 
the wood so measured or may cut some 
other wood. 

2. The average volume per piece cal- 
culated from these measurements may not 
be accurate. 

In regard to the first objection: with a 
good system of inspection of cut areas 
there should be little difficulty in adjust- 
ing the average volume per piece and so 
the jobber’s price per 100 pieces to cor- 
respond with the wood he has cut. 

As to the second objection: we now 
spend about | per cent per 100 cubic feet 
in measuring standing trees on areas to 
be cut by contractors. This is exclusive 
of defining the boundaries, etc. It just 
involves the measurement of the trees, and 
these measurements are made on strips at 
10 chain intervals. Suppose we measure 
four times as many strips, the extra cost 
chargeable to scaling being not more than 
3 or 4 cents per 100 cubic feet. This 
will result in strips 244 chains apart and, 
with a good technique for measuring 
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heights and form of trees, should give the 
average true volume per piece, even for 
small quantities, with greater accuracy 
than under the present scaling system. In 
effect, under this system, the cubic foot 
volume of individual pieces produced by 
a contractor would be measured before 
the wood is cut and, to give the protection 
to the jobber now afforded by govern- 
ment check scaling, the measurement of 
the standing timber would be a joint mea- 
surement by the government and the com- 
pany. It is to be noted that this is a 
measurement of average volume per piece, 
less subject to error than an estimate of 
total wood available. 

If choppers’ earnings are to be calcu- 
lated in the same way, the chopper must 
be placed in a designated area and the 
accuracy of the price on which his earn- 
ings are calculated is governed by the 
same conditions as for the contractor. 
The difficulties are somewhat greater since 
the areas concerned are much smaller but, 
with continuous strips 2% chains apart 
supplemented by aerial photographs, the 
error in calculating choppers’ earnings is 
not likely to be greater than under the 
present scaling system. However, it might 
be necessary to set a minimum quantity 
to be cut by an individual chopper on a 
piece work basis to a specified minimum. 

In regard to defect, the present govern- 
ment classification of culls could be con- 
tinued when counting pieces, and as to 
the rest, defect need not be measured, 
except as part of the special measurements 
used to determine volume produced by 
the company and to calculate government 
stumpage dues. If government stumpage 
dues were reduced to compensate for an 
average percentage of defect, they could 
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be calculated from the measurements of) 
standing timber or from tons of paper or 
pulp produced. 

Errors of the system here outlined are 
probably less than those of the present 
system. The cost of scaling to the com-i 
pany and the government is certainly) 
much less, to the company perhaps only} 
a few cents, and the costs now imposed( 
on the logging operations to make them# 
conform to the requirements of the scaling, 
should disappear, making a total saving| 
to the industry of something approaching 
$1 per ton of newsprint. At present wef 
are not ready for this but the apparenti 
difficulties will largely disappear as thei 
class of men working in the woods andi 
our system of woods operations improve.s 
In bringing these remarks to a conclu-3 
sion, I wish to point out again that they 
refer only to fairly large scale pulpwood) 
operations. 

I have left a lot unsaid. May I cite an 
illustration of the possibilities? Why 
should we not calculate the chopper’s 
earnings from his own count of piecess 
cut checked from cut inspection records 
and let that be the end of it; no measure 
ment of sound and defective volume ini 
individual pieces cut would be necessary >) 
no check scaling by the company and the 
government would be necessary; and logs 
ging operations would be cheaper. Thai 
duties of the licensed scaler would em} 
brace the measurement of the standing} 
timber before it is cut, calculation of avery) 
age volume per piece, and inspection o7|! 
cut areas and check counting during the) 
woods operations. This would result init 
more of a year round job instead of thé) 
seasonal job under the present scaling) 
system, ‘| 
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TUESDAY EVENING MEETING, JUNE 28, 1938 


Toastmaster: Rotanp D. Craic 


At the conclusion of the dinner the Toastmaster proposed a toast to the King 


and then to the President of the United States. 


President C. F. Korstian, Society 


of American Foresters, spoke briefly on the subject, “Present and Future Trends in 


Forestry.” 
address follows. 


The Toastmaster then called upon Director Roy A. Gibson whose 


COOPERATION IN FORESTRY 
By R. A. GIBSON 
Director, Lands, Parks and Forests Branch, Department of Mines and Resources 


who have been instrumental in arrang- 

ing these meetings. Not only do such 
conferences enable a ready exchange of 
ideas and develop new contacts, but they 
also stimulate and maintain that enthusi- 
asm so necessary to the advancement of 
forestry. If there is one thing that marks 
out the forester it is the spirit which he 
puts into his work. He may find it diff- 
cult sometimes to sell his ideas to the 
executives, there may be discouraging set- 
backs due to conditions over which no 
one has control, financial or other rec- 
ognition of the forester’s ability may be 
slow, but he never quits. 

It was such contagious enthusiasm for 
the cause of forestry that inspired the late 
Sir Wilfrid Laurier, over thirty years 
ago, to hold the most important confer- 
ence in the history of Canadian forestry— 
a conference that resulted in the reorgani- 
zation of the Dominion Forest Service and 
the establishment of forest services in sev- 
eral of the provinces. The visit of United 
States foresters at that time gave impetus 
to forestry on this side of the line. From 
time to time since, we have borrowed 
ideas from the United States field and 
laboratory services and we hope that we 
may have rendered some service in return. 

If our forests are to be wisely managed 
for both present and future generations, 
all the knowledge of industrial and gov- 
ernmental organizations must be pooled 


| SHOULD like to congratulate those 
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for the common good. This is, of course, 
the reason for gatherings of this kind, and 
I am sure we all appreciate the care taken 
in the preparation of papers by those who 
are recognized as authorities on the sub- 
jects covered. 

Your program, varied as it is, is only 
a partial indication of the range of your 
interests. There can be few human activ- 
ities which cover quite so wide a scope of 
knowledge and of work as is embraced in 
the field of forestry. 

The principle of public ownership of 
forest lands has been retained more fully 
in Canada than in any other country, 
with the possible exception of Russia. On 
that fact we have often congratulated our- 
selves; but we have to remember that 
public ownership implies a large measure 
of public responsibility. Excepting the 
forests in the national parks and in the 
northern territories, and a few other small 
areas, al! the Crown or public forests are 
administered by the provinces in which 
they lie. 

Dominion forestry activities are carried 
on by the Dominion Forest Service, with 
the cooperation of a number of other 
divisions of government. The Dominion 
Forest Service is a bureau of the Lands, 
Parks and Forests Branch of the Depart- 
ment of Mines and Resources, and is 
primarily a fact-finding and advisory or- 
ganization. Through its experiment sta- 
tions and forest products laboratories it 
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studies problems connected with the forest 
management and the utilization of wood, 
and devises methods for their solution. 
Forest protection problems and the eco- 
nomic aspects of forestry are also inves- 
tigated. 

The policy of the Service is to secure 
new knowledge and develop new methods, 
and to turn over information to provin- 
cial administrations and to industry for 
practical application. To fulfill its re- 
sponsibilities of an advisory nature, the 
Forest Service must keep abreast of new 
developments abroad, and provide lead- 
ership for public opinion at home. 

The Forest Service cooperates in the 
development of the national parks by 
giving advice in connection with the pro- 
tection and management of park forests. 
It is fully recognized that, without forests 
and wildlife, our system of wonderful 
parks would lose their charm and their 
value. In the same way, the Forest Serv- 
ice assists in the administration of timber 
in the northern territories and the Indian 
reserves. 

The Department of Agriculture also 
gives assential assistance to Canadian for- 
estry in the fields of pretection and silvi- 
culture. The Division of Entomology 
carries on studies of the incidence and 
control of outbreaks of insect pests, and 
the Division of Botany and Plant Path- 
ology gives similar service with respect 
to tree diseases. In addition, this depart- 
ment maintains nursery stations which 
provide farmers in the prairie provinces 
with planting stock for the creation of 
shelterbelts, 

The trade promotion activities of the 
Department of Trade and Commerce help 
to develop markets for the products of 
Canadian forest industries, and the Domin- 
ion Bureau of Statistics, in the same de- 
partment, maintains a branch which pro- 
vides data necessary to the study of forest 
utilization, the development of forest in- 
dustries, and the trade in forest products. 

Cooperation is given to forestry by the 
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National Research Council, whose scien- 
tists are making valuable contributions to, 
the study of tree-breeding. In conjunction) 
with the Forest Service, splendid work 
is being done in the development of valu- 
able hybrids, and in the application of) 
the new technique of propagation of trees# 


aa 


through the use of hormones. 
Especially valuable assistance has beens 
given by General A. G. L. McNaughton, 
President of the Council, in his capacit 
as Chairman of the Associate Committee: 
on Forestry, a body broadly representa+ 
tive of governmental, educational, and in 
dustrial interests which is able to assist i 
the planning of forest research. 
Through the initiative of the Depart) 
ment of Labor, and in cooperation witht 
the provinces, funds have been made 
available for the practical training anc 
temporary employment of young men ir 
forestry work. This scheme, which is ir’ 
some respects similar to that of the wel 
advertised Civilian Conservation Corps in 
the United States, has the double benefi: 
of improving the health and abilities 0 
many young men and improving the for) 
ests at the same time. : 
The Royal Canadian Air Force of thi 
Department of National Defense has taken: 
aerial photographs of many thousands oi} 
square miles of forest lands. These pic) 
tures have been of the greatest assistanci) 
in the preparation of forest inventories bli 
methods developed by the Dominion Fox) 
est Service. | 


As the owners of most of our forests? 
the provincial governments have the pri/ 
mary interest in their welfare and prope 
use. Besides protecting and administerini/® 
the forest resources, the provincial fore? 
services cooperate with the federal authoy} 
ities by supplying inventory data, fir) 
statistics, and other information necessariji 
to the preparation of records for thi! 
Dominion as a whole. In some province? 


a certain amount of research work hair 


from time to time, been carried on, ari 
results obtained are exchanged with ue 
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Dominion Forest Service. Care is taken 
to see that work done by the Dominion 
does not duplicate that of provincial or- 
ganizations. 

Forestry is greatly indebted to those 
Canadian universities that maintain forest 
schools. On them, and to some extent on 
similar institutions in the United States, 
we rely for the training of our technical 
foresters. The soundness of the training 
given in our schools will, to a large de- 
gree, determine the rate of future progress. 

One of the most satisfactory trends in 

the past twenty years has been the in- 
creased employment of technical foresters 
by industry in the management of wood- 
lands and in the direction of logging 
operations. Results are shown in better 
woods management, improved logging 
practices, and the growth within the pro- 
fession of a body of men keenly alive to 
the practical limitations of theoretically 
desirable developments. Perhaps most 
important of all, industrial executives are 
now showing more interest in forestry 
than ever before. 
It is hardly necessary for me to stress 
the value of efforts put forth by the prin- 
cipal organizations represented here to- 
night. However, I would like to say that 
we are fully aware of the debt which we 
owe to other nations for blazing the trail 
in many directions, particularly to institu- 
tions in the United States, with which we 
have the closest contact. 

Supplementing the efforts of profes- 
sional foresters and those engaged in log- 
ging, much good work has been done by 
public-spirited men in many walks of 
lifé. Dominion and provincial govern- 
ments and legislators have repeatedly 
stressed the importance of forests and of 
the industries which they support. Uni- 
versity professors have pointed out the 
necessity for conservation from many dif- 
ferent angles, and their work has been 
supplemented by private individuals with 
the necessary knowledge and enthusiasm. 
One of the principal agencies for arousing 
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interest in forest protection and forestry 
is the Canadian Forestry Association, 
which numbers among its directors many 
leaders of industry as well as foresters 
and forestry educators. 

Finally, 1 should mention the training 
in wood-lore given to young people by 
the Boy Scouts, Y.M.C.A., and similar 
camps, and such organizations as the Jun- 
ior Fire Wardens of the Forestry Associa- 
tion. Because so large a proportion of our 
population now lives in cities, many of 
our young people no longer have the same 
opportunity to gain knowledge of our for- 
ests and their wildlife as did their fore- 
bearers. Hence increased dependence must 
be placed on the schools and on such 
organizations as I have just mentioned 
to give the younger generation the neces- 
sary appreciation of our forest resources 
and the need for their protection. 

The list of those who pool their efforts 
sounds impressive, and the contributions 
of each are very valuable. But, we can- 
not assume that enough, or anything like 
enough, is being done. Forest protection 
has a long way to go yet before it can be 
pronounced satisfactory and forest man- 
agement is progressing slowly. To achieve 
the ultimate goal genuine public interest 
in the important part played by forests 
in our every day life must be stimulated. 
Every individual must realize that he has 
a personal responsibility for their protec- 
tion. 

Consider a few facts: Nearly 38 per 
cent of the land area of the nine provinces 
of Canada is occupied by forest lands of 
productive quality; during the depression 
years, 1931-35, products of the forests and 
forest industries contributed more to Can- 
ada’s vitally important favorable balance 
of trade than any other group of commo- 
dities; in 1937 the value of exports of 
forest products exceeded the value of ex- 
ported agricultural products; and, more- 
over, our immensely valuable tourist trade 
depends very largely on the preservation 
of the forests. In spite of what has been 
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done to date, general appreciation of the 
importance of the forests, and of the po- 
tential values to be created through proper 
management, is far from adequate. 

Anyone who reads our periodicals and 
newspapers must be aware of the constant 
flow of friendly propaganda carried on 
on behalf of some industries. The man in 
the street is constantly reminded of the 
part which these play in providing em- 
ployment, producing new wealth, and 
maintaining trade. ‘Production based on 
the forests is equally important in Canada, 
and forests, properly managed, can be 
made to last forever. Nevertheless, the 
news about forestry often is restricted to 
highly colored accounts of disastrous 
fires, or the difficulties which the indus- 
tries are experiencing in securing profit- 
able markets for their products. 

It is true that the wood-using industries 
have experienced difficult times, but it is 
equally true that these same industries are 
among the greatest employers of labor in 
Canada, besides occupying a leading place 
in production and in export trade.. They 
are based on a resource which is at once 
destructible and replaceable. The respon- 
sibility as to whether it is to be destroyed 
or replaced is one which must be shared 
by every citizen in Canada. 

It must be admitted that there is the 
greatest need for vigorous measures to 
promote public interest in our Canadian 
forests. To mention one illustration of 
this need, I can safely say that all author- 
ities agree that protection of the forests 
from fire can never become satisfactory 
until an aroused public interest is made 
evident in the exercise of proper care by 
every individual who enters the woods 
for any purpose whatever. 

The daily press, magazines, moving pic- 
tures, the radio, the lecture platform—all 
these must be more fully used to obtain 
support for the conservation of this major 
natural resource. Good work has been 
done in the schools, but more is required. 

One of the lessons that must be driven 
home is that “prevention is better than 
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cure.” How much better it is to make rea- | 
sonable expenditures for the prevention of | 
forest fires than to incur much heavier 
costs in fighting disastrous outbreaks and | 
losing valuable timber to boot. When |) 
an emergency arises, and life and property 
are jeopardized, argument stops; the fire +) 
must be put out, cost what it may. I have }/ 
already said that fire protection, to be 
classed as “good,” must have complete +! 
public support; but, till that is obtained, |) 
it behooves us to provide sufficient funds 3) 
io ensure prompt detection and suppres- + 
sion of fires which occur. 

Somewhat the same is true with regard | 
to research. A lot of money is spent in | 
the search for markets for our forest t) 
products. Judging by past experience, | 
here and elsewhere, the provision of bet- / 
ter facilities for research would result in 1 
lower production costs, which in turn } 
would simplify marketing. Much of the 
product of our forests is sold on the 
world market in rivalry with competitors # 
who have the benefit of highly organized » 
trade regulation and are backed by exten- |) 
sive research institutions. We in Canada # 
can get closer together in the analysis of 4 
our problems, both economic and _tech- | 
nical. It will take leadership from those «/ 
in high places, the most careful and heart- |) 
searching planning on the part of those «: 
who, like yourselves, are qualified to 
advise, and the sympathetic understand- |) 
ing of all citizens of the Dominion. There «© 
are no provincial boundaries to these «|: 
problems which must be solved if we are (” 
to make the most of our forest heritage (|: 
and hand it down improved to future (| 
generations. It will require increased ap-)/ 
propriations for protection and research, | . 
and the most careful thought will have to; 
be devoted to the expenditure of the funds! 
available. It will require the heartiest}| 
cooperation on the part of everyone. It is| é 
a privilege to be associated with you, and) 
with others, in the great task of preserving) * 
and developing a natural resource of im-) 
measurable value to the economic and 
cultural life of our country. 


WEDNESDAY MORNING SESSION, JUNE 29, 1938 


JOINT SESSION OF FORESTERS, FOREST ENTOMOLOGISTS, 
AND FOREST PATHOLOGISTS 


Chairman: DR. J. M. SWAIN, 


Director of Science Service, Department of Agriculture, Ottawa, Canada 


COOPERATION IN FOREST INSECT STUDIES RELATING TO CONSERVATION 
By J. J. DE GRYSE 


Division of Entomology, Science Service, Department of Agriculture, Ottawa, Canada 


HATEVER relations may exist 

between the various branches of 

forestry and forest entomology, 
in the last analysis, forest entomology 
must be considered as a form of forest 
protection and as such it finds a place 
on any program of forest conservation. 

In the popular mind forest protection 
means fire protection. This is undoubtedly 
due to the fact that fire protection has 
been organized on a logical and efficient 
‘basis. The protection of fish and game 
‘is built up along somewhat similar lines. 
Both operate through an extensive system 
of forest rangers or game wardens whose 
duty it is to keep a constant watch over 
the territories entrusted to their care. 
The respective duties of forest rangers 
and game wardens, the various agencies 
responsible in various parts of the coun- 
try, etc., are matters which do not con- 
cern us here, but what does matter is the 
recognition of the basic principle upon 
which the systems have been developed. 
Civilization has brought about the de- 
struction of the forest in the areas in- 
habited by man, and although depending 
upon the forest for many of the require- 
ments of a civilized existence, men are 
so far remote from the source of these 
commodities that the majority of them 
know practically nothing about what hap- 
pens in the forest. 

A special intelligence service is  re- 
quired to secure information concerning 
the vicissitudes to which our extensive 
wooded regions are subjected at all times. 
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So far as fire protection is concerned, 
this need has not only been fully realized 
but the necessary organization has ac- 
tually been brought into being. The same 
cannot be said for protection against dis- 
eases and insects. The need for an intel- 
ligence service has been recognized by at 
least some people for many years, but 
the thought has been sterile so far as 
practical developments are concerned. 
The organization of forest entomology is 
patterned too closely after that of agricul- 
tural entomology and must of necessity 
depart from its prototype if it is ever to 
become fully efficient. 

In their treatise on “Our Natural Re- 
sources and their Conservation” Parkins 
and Whitaker devote, and perhaps justly 
so, several pages to fire protection and 
only two small paragraphs to “insect 
control.” One of their statements reads as 
follows: 

“Like tree diseases, insect pests are 
widely dispersed and also require unceas- 
ing vigilance and cooperative action in 
their control.” 

If the latter part of this sentence had 
been “and also require cooperative action 
with regard to unceasing vigilance and 
control,” it would have been transferred 
from the realm of theory to that of prac- 
tice. In other words, forest entomology 
will never be practical unless based on a 
forest insect intelligence system, and the 
latter can never materialize without the 
cooperation of all parties interested in for- 


est protection. Furthermore, the existing 
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organizations for fire protection and other 
forms of forestry can be made to assume 
a large part of the work connected with 
forest insect surveys without interference 
with the performance of their regular 
duties. We have at present sufficient evi- 
dence to inspire confidence in the prac- 
ticability of such a proposal. As a matter 
of fact, it may be said that we actually 
have in Canada a forest insect intelligence 
system, which, to be sure, is only in the 
embryonic stage, but which seems to give 
definite promise of becoming a full-fledged 
giant sooner or later. The success of the 
enterprise is undoubtedly due to the gen- 
eral interest elicited by the outbreak of 
ihe European spruce sawfly in the Gaspe 
peninsula and in the Province of Quebec. 
This outbreak, more than anything else, 
has brought about a keen realization of 
the importance of forest insects and there- 
by has greatly facilitated the regimenta- 
tion of all agencies in a combined effort 
not only to control this new pest but to 
guard generally against all insect depreda- 
tions. A first attempt at creating a forest 
insect intelligence service in Canada was 
made in 1930. However, owing to the 
demoralization which characterized this 
period of financial depression it was not 
possible to make much headway at that 
time. When conditions improved, a new 
effort was made in 1936. Under the aus- 
pices of the Candian Society of Forest 
Engineers, a committee was created to 
look into the possibilities of the proposal. 
This committee cooperated not only by 
offering many valuable and practical sug- 
gestions but also by making the prelim- 
inary contacts with industries and forest 
services in eastern Canada. These first 
contacts soon revealed that there existed 
a genuine desire on the part of all who 
were approached to participate in the 
enterprise, 

The European spruce sawfly being the 
principal cause of concern, the various 
organizations were requested to instruct 
their men to maké an examination of a 
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few spruce trees in their respective dis- 
tricts with a view to discovering whether 
or not the European spruce sawfly was 
present and at the same time ascertaining 
what other destructive species might be # 
found on these trees. Some 800 men jj 
promised their collaboration and during » 
this first survey a little over 500 reports § 
were received. These came from Domin- - 
ion and the Provincial Forest Services, - 
pulp and paper companies, lumber com- / 
panies, protective associations, fish and 
game wardens, and some interested pri- 
vate individuals. Some very useful in- 
formation on the European spruce sawfly | 
and other spruce insects was obtained in 
that year. In 1937, the project made < 
great progress in many directions, thanks ¢ 
to the active cooperation of the Forest ! 
Protective Service of the Province of j 
Quebec, the support received from the ¢ 
Canadian Pulp and Paper Association and - 
the increased efficiency of the personnel | 
engaged in field observations. The total | 
number of sample collections received in 
1936 was 512. In 1937, this number | 
increased to 2,485 in Ottawa, 1,023 in # 
Fredericton, and 189 in Vernon, or a# 
grand total of 3,697; more than 7 times # 
the number of the preceding year. 

An important advance was made also « 
through the institution of short courses int) 
entomology, given to key-men in a number 3) 
of localities. Altogether some 600 ment 
received instructions of this kind in 1937.7 
The prospects for 1938 are excellent. The «| 
experience gained in previous years has‘? 
been useful in making a number of//] 
changes in organization which, we hope,:. 
will be productive of good results. In they * 
foregoing I have tried to give a brief his-:|- 
tory of our Forest Insect Intelligence,|* 
Service, better known as the Forest Insect! 
Survey mainly to substantiate the asser-) 
tion that the idea is perfectly practical| 
and feasible. | 

At this point, it may be desirable to say 
a few words about the inner workings off 


this service. Only the highlights of the) 


it 
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organization can be touched upon here, a 
detailed account would take up too much 
time. First of all, with regard to the 
ultimate aim of the project, it should be 
made clear that the “detection of insect 
outbreaks in their early stages” whilst 
being an important consideration, is by no 
means the sole objective of the forest 
‘insect survey. The forest insect popula- 
tion and its environment are composed 
of assets as well as liabilities; it is just 
as necessary to know the former as the 
latter. The ideal consists in obtaining a 
year-to-year inventory of the insect situa- 
tion in the entire accessible forest. That 
this can never be fully attained is quite 
probable, but a never-ending attempt 
should be made to come as close as is 
humanly possible to the realization of 
this ideal. Nor should it be thought that 
the survey is an end in itself; it is only 
a step in the accumulation of evidence 
needed for the development of either fun- 
damental studies or the successful treat- 
ment of emergencies. 

At present, a fairly uniform system of 
collecting material and recording observa- 
tions has been devised. There are some 
minor variants to meet special conditions 
in individual regions. The country has 
been divided into five regions, roughly 
corresponding to some of the natural divi- 
sions of the forest. When we are able to 
complete all the details of our organiza- 
tion each region will have a laboratory 
which will serve as a clearing house for 
the information received. Now, only three 
such centers are in operation, namely at 
Ottawa, Ontario; Fredericton, New Bruns- 
wick; and at Vernon, British Columbia. 
The territory covered in 1938 will consist 
of nearly the entire accessible Canadian 
forest with the exception of that of north- 
ern Alberta. Survey activities however 
will not be equally intense in all parts of 
this territory. The total number of men, 
pledged to collect samples in 1938 will 
be approximately the same as in 1937, 
but it is confidently expected that more 
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and better reports will be received. Each 
man is provided with a sufficient number 
of collapsible boxes to make at least one 
report per month between June and Sep- 
tember. With the boxes, he receives a 
sheet of instructions on the collecting and 
shipping of samples, a short report form 
to be included in the shipment, and a 
special form for making negative reports 
when necessary. In order to stimulate 
interest, we also try to provide each man 
with a copy of the general yearly report, 
as well as a complete set of the special 
circulars entitled “Canadian Forest In- 
sects” which contains a brief account of 
our principal species illustrated in natural 
colors. 

Whenever a sample is received from 
any cooperator, the material contained 
therein is analyzed, identified if possible, 
all necessary records are made, and all 
immature specimens are placed in cages 
for rearing in the insectary. The co- 
operator receives an acknowledgment giv- 
ing as far as possible the name of the 
insects which he had sent and any perti- 
nent comments which are deemed neces- 
sary or advisable. Bi-weekly or monthly 
reports are also sent to the head office of 
the service or company showing the com- 
plete returns made by the employees dur- 
ing the period in question. At the end 
of the season, a general non-technical re- 
port is issued for distribution to all co- 
operators and special maps are made for 
those who desire to have a record of this 
kind. The laboratory at Ottawa is head- 
quarters for the entire service. All rec- 
ords and results obtained in any part of 
Canada are deposited at this laboratory 
and final collation is made there. It goes 
without saying that, in order to avoid 
overlapping of activities from year to 
year, all the material brought through 
to the pupal stage during the summer 
must be forced during the winter months. 
In many cases this gives a very much 


distorted seasonal history, but this is 
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compensated by the — other information 
secured and it is nearly always possible 
to make subsequent observations with a 
view to rectification whenever this is 
specially desired. 

First, among the more significant data 
thus far obtained from the survey should 
be mentioned the extension of our knowl- 
edge of the distribution of the spruce saw- 
fly. A fair idea has also been gained 
concerning the intensity of infestation in 
the greater part of the affected region 
and of the number of generations in dif- 
ferent localities. New records of the 
food relations of several species have been 
secured. Furthermore, the distribution 
and relative population density of a num- 
ber of other actually or potentially im- 
portant species have been ascertained for 
the territories which have been covered. It 
should be noted that whilst we have con- 
fined our attention, during the last two 
years, very largely to the insect fauna of 
spruce, as time progresses it is intended 
to include all other important species of 
trees. In reality, the process of expansion 
is taking place automatically already as 
the interest of collaborators grows with 
their experience. 

One of the more recent improvements 
in organization and one which is con- 
sidered a decided step in advance is the 
creation of a new class of employees 
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known as forest insect rangers. 
men will act as contact men between the 
forest rangers and the entomological serv- 
ice, they will make regular inspections, 
give instructions where needed, direct 
special collections, and make singly or in 
groups 
concerning which important information 
may be desired. At present, only two 
men have qualified for positions of this 
kind, but it is hoped that before long an 
adequate staff of rangers may be available 


for this work. Much of the future suc- | 


cess of the survey, especially with regard 
to quantitative results, will depend on the 
development of an efficient corps of forest 
insect rangers. 

A standing committee composed of rep- 
resentatives of the industry and_ the 
Dominion government has been organized 
to discuss policies and methods of opera- 
tion. This committee meets regularly 
twice a year and may be called upon in 
emergencies. Throughout, the keynote of 
the entire plan is cooperation. Whatever 
success has been achieved must be ascribed 
to the concerted efforts of all agencies 
who take an active part in the survey 
work. The continuance of the scheme 
will depend upon our ability io sustain 
the interest and enthusiasm of every col- 
laborator, whether he be a high executive 
or a plain forest ranger. 


SOME ECONOMIC ASPECTS OF WHITE PINE BLISTER RUST CONTROL 


By J. F. MARTIN 
Bureau of Entomology and Plant Quarantine, U. S. Department of Agriculture 


HE introduction of white pine blis- 

| ter rust created a serious problem 
in the United States because both 

host plants of this destructive disease 
grow in association over extensive areas 
in which the white pines form an impor- 
tant part of the forest stand. There are 
eight native white pines, five of which 
occur at high altitudes in the western 
states. The latter, although of small crop 


value, are of considerable importance for 


watershed protection, erosion prevention, .| 


These — 


intensive examinations of areas | 


and scenic and recreational purposes. The » 


other three species have high present and 
future commercial value. One or more 
of these three occur in the forested areas 
of 29 states, and all three are desirable 
as part of future timber crops (Fig. 1). 
In the United States forest stands of north- 
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within the region extending from Minne- 
sota to Maine and southward along the 
Appalachian Mountains to Georgia; the 
western white pine, P. monticola, occurs 
chiefly in eastern Washington, northern 
Idaho, and western Montana; and _ the 
sugar pine, P. lambertiana, in southern 
Oregon and California. The commercial 
range of both northern and western white 
pine extends into Canada. 


IMPORTANCE OF WHITE PINE 


It is generally recognized that the main- 
tenance of the white pines in our forests 
is of great importance to the economic 
welfare of the country and their preserva- 
tion a matter of national concern. The 
white pines are among our best timber 
trees, and with ‘proper protection and 
management they will continue indefinitely 
to provide valuable timber crops. The 
three commercially important pines are 
very desirable for forestry purposes be- 
cause of the intrinsic value of their wood, 
their rapid growth and excellent yield. 
In comparison with associated species, 
their wood brings top prices in the lum- 
ber market, and it is utilized for a variety 
of purposes. 

In the eastern states northern white 
pine has been a favorite species since 
Colonial times. The virgin stands were 
cut, but it has continued to maintain itself 
through the years as the most important 
softwood timber species in the East, and 
in some states it still forms a high per- 
centage of the annual cut. While virgin 
timber no longer exists in commercial 
quantities, there is a large amount of sec- 
ond growth and excellent reproduction. 
With adequate protection, northern white 
pine will continue to be an important 
commercial species in eastern forest areas. 

In the forested portions of northeastern 
Washington, northern Idaho, and north- 
western Montana lumbering is the chief 
industry and the main support of the eco- 
nomic and social life of the region. This 
industry in turn is dependent upon west- 
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ern white pine, which represents about 75 
per cent of the value of the forest prod- 
ucts consumed within and shipped from 
the region. Without it, the lumber indus- 
try would be of little local importance 
and of no national significance because 
other species found growing with white 
pine could not be marketed in competition 
with lumber of similar species cut on the 
Pacific Coast, owing to the advantages of 
water transportation and the superior 
quality of the wood in the latter region. 
The presence of the white pine makes 
possible the utilization of a large volume 
of other species cut in conjunction with 
it that otherwise would not be financially 
practicable. The local community life 
and its economic structure over a large 
area are founded upon forest productivity 
and utilization. Forest industries are the 
basis of the yearly distribution of some 
$35,000,000 to $40,000,000 in the region. 
In the cost of first manufacture of lumber 
in northern Idaho alone, the creation and 
distribution of community wealth in the 
form of wages amounts annually to about 
$14,000,000. The government administra- 
tion of several counties is dependent upon 
taxes received from the forest industries, 
and the forest industries, practically 
speaking, are dependent upon white pine. 

In California and Oregon sugar pine 
grows in association with ponderosa pine 
and the true firs and commercially is the 
most valuable tree in the region. Where 
it grows with ponderosa pine, loss of the 
young sugar pines would remove the most 
valuable portion of the future cuts, and 
although the ponderosa pine is a worth- 
while tree the opportunity for permanent 
community support would be distinctly 
lessened. In the sugar pine-fir type, how- 
ever, sugar pine, if killed out by blister 
rust, would be largely replaced by the 
true firs, and it is questionable whether 
it would be economically possible to oper- 
ate future stands of this type. Much of 
the local economy in lumbering today in 
the mountains of California is dependent 
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upon sugar pine. Without it California 
would very largely lose its high rank in 
the production of lumber. 

Present stands of northern white pine, 
western white pine, and sugar pine are 
conservatively estimated at 70,000,000,000 
board feet, having a stumpage value well 
in excess of $300,000,000. In addition 
there are large areas of young growth 
constituting a potential future crop of 
high value. During the 11-year period 
1925 to 1935, inclusive, a total of over 
13,500,000,000 board feet of white pine 
lumber was harvested in the United States 
with a total f.o.b. the mill value of over 
$400,000,000. 

The protection of the white pines must 
include control of blister rust. This dis- 
ease works slowly in the older stands, but 


Fig. 1.—A, Western white pine. 
pines constitute our most valuable softwood 
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B, Sugar pine. 


kills younger trees in a short time. It is ; 
this fact that makes the disease so serious. | 
Without control of blister rust the white / 
pines cannot be perpetuated. This would | 
mean that after the present crop is har- , 
vested the species would be eliminated 
from the forest as a commercial crop. 


EarLty Errorts To ERADICATE BLISTER 
Rust 


White pine blister rust appears to have } 
reached the United States as early as } 
1898, but it was first recognized at Gen- 
eva, N. Y., in 1906. From then until 
1915 vigorous efforts were made to erad- - 
icate the disease by locating plantings of 
and destroying those +” 
with blister rust. | 


introduced pines 
found to be infected 


Quarantines were promulgated to prevent | 


er These three white 
species, and their retention as an important com- 
ponent of present and future forest stands is highly desirable. 


C, Northern white pine. 


WHITE PINE BLISTER RUST CONTROL 


further dissemination of the rust through 
the introduction of diseased host plants. 
European scientists proved that the dis- 
ease required the white or five-needled 
pine, and the currant or gooseberry plant, 
commonly called Ribes, to complete its 
life cycle. Very little was known about 
the distance of spread of the rust between 
host plants. and practically nothing about 
its behavior under our climatic and forest 
conditions. 


In 1915 all hope of eradicating the dis- 
ease in the United States was abandoned 
because it was found attacking native 
white pine forests in several places in 
the northeastern states. At that time pub- 
lic opinion was still aroused over the 
disastrous spread of the chestnut blight 
and certain loss of our extensive chestnut 
forests. This focused public attention on 
the threatened destruction of the white 
pines by blister rust and stimulated efforts 
to develop control measures that would 
prevent another major forest catastrophe 
with resultant economic disturbances. 


DEVELOPMENT OF CONTROL MEASURES 


Federal funds were provided to deter: 
mine the extent of the diseased areas and 
to cooperate with the affected northeastern 
and Lake States in developing practical 
control measures. Investigations were un- 
dertaken to determine the distance of 
spread between host plants, the relative 
susceptibility of pines and Ribes, and the 
behavior of the rust under our forest and 
climatic conditions. | Demonstration-con- 
trol areas were established. Crews of men 
were trained to cover white pine areas 
systematically and locate and uproot the 
different wild Ribes. With experience 
came improvements in methods and low- 
ered costs of Ribes eradication. The in- 
vestigative work showed that the disease 
could spread long distances from white 
pines to Ribes but that the spread from 
Ribes to pines occurs only over relatively 
short distances. Infection on white pines 
and resultant damage were found to de- 
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crease with the increase in distance from 
Ribes. This developmental work demon- 
strated that under average eastern forest 
conditions the eradication of Ribes within 
900 feet of white pine stands would estab- 
lish control of the disease on treated 
areas and that the cost was low enough 
to make the work economically practical. 


ORGANIZATION OF THE ConTROL PRocRAM 


A cooperative program to accomplish 
general control of the rust in forest areas 
was begun in 1922 with the aid of the 
affected states and land owners. The work 
was performed under state laws which 
provided the necessary legal authority for 
carrying out the control activities within 
the respective states. The artificial spread 
of the rust and the restocking of treated 
areas with Ribes through the interstate 
shipment of host plants was prevented by 
federal quarantines. The intrastate move- 
ment of these plants was. regulated by 
the respective states. 

Control work is conducted under a 
Memorandum of Understanding between 
the Bureau of Entomology and Plant 
Quarantine of the U. S. Department of 
Agriculture and the state agency respon- 
sible for administering the state laws and 
regulations pertaining to the work. The 
Department, through the Bureau of En- 
tomology and Plant Quarantine, provides 
the leadership, technical supervision, and 
coordination needed to secure prompt and 
effective eradication of Ribes in pine 
areas. The cooperating states enforce 
their respective state laws, determine state 
policies affecting the work, cooperate with 
individuals, counties, townships, and mu- 
nicipalities in the eradication of Ribes, 
and provide some of the funds and labor 
for control work. The Bureau cooperates 
in a similar manner with other federal 
agencies such as the Forest Service, Na- 
tional Park Service, Soil Conservation 
Service, and Indian Service. These agen- 
cies provide funds and labor for such 
Ribes eradication as is necessary on the 
public lands under their administration. 
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Work plans are jointly prepared, agreed 
to, and carried out by the cooperating 
agencies. This procedure develops a mu- 
tual interest, understanding, and purpose 
that have resulted in the effective opera- 
tion of the control program over a period 
of several years. Within the Department 
of Agriculture the necessary research 
work on the fungus is performed by the 
Division of Forest Pathology of the Bu- 
reau of Plant Industry. 


Procress oF ControL WorK 


Progress in control work has varied 
considerably in the different white pine 
regions. Systematized general application 
of control measures began in the north- 
eastern states in 1922, in the western 
white pine region in 1931, in the north 
central region in 1932, and in the south- 
ern Appalachian and sugar pine regions 
in 1933. During the period 1922 to 1933 
some work was performed in each of 
these regions, most attention being given 
to New England and New York, where 
the disease was most prevalent and caus- 
ing serious damage. Control work in 
these states became established on a sound 
practical basis during this period and ini- 
tial Ribes eradication was applied to sev- 
eral million acres in the white pine area. 
In the other regions where the disease 
was either absent or progressing much 
more slowly, control work remained in 
the developmental stage. It was largely 
confined to scouting and experimental 
work, with large-scale Ribes eradication 
on selected areas to test control methods 
or demonstrate their practicability. 

In 1921 blister rust was discovered in 
the Pacific Northwest. This was followed 
by the eradication of the highly suscep- 
tible cultivated black currant to delay the 
spread of the disease into the western 
states. The rust was found in the western 
white pine region in 1927, where it has 
rapidly increased, being particularly de- 
structive to young growth. It was first 
found on sugar pine in California in 
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1936. Meanwhile practical control mea- 
sures had been developed, tested, and ap- 
plied on a large scale. Even in the ab- 
sence of the rust such action was urgently 
necessary in the sugar pine region be- 
cause this species is highly susceptible. 
the Ribes are of a persistent nature so far 
as eradication is concerned, and no cli- 
matic or other barrier existed to prevent 
the spread of the rust. Control measures 
were applied in both the western white 
pine and sugar pine regions with a view 
to advancing the control job as much as 
possible ahead of the destructive spread 
of the disease. 

Beginning in 1933 control work in all 
regions was greatly stimulated and in- 
creased by the allotment of emergency 
funds for relief of unemployment. These 
funds came at an opportune time because 
the disease had reached the damaging 
stage in all regions except the sugar pine 
area, and the need for increasing the 
scope of control activities was very press- 
ing. Blister rust control afforded oppor- 
tunity for employment of a large amount 
of labor and most of the funds were 
utilized for wages. These allotments pro- 
vided the control work in all regions with 
its first adequate supply of man-power. 
and as a result more white pine acreage 
has been cleared of Ribes since 1933 than 
was accomplished in all previous years 
combined. In addition the cultivated black 
currant was eradicated in many white 
pine areas not heretofore reached, and 
protection was extended to federal, state, 
and private nurseries producing white 
pines for forest planting. 

The control area in the United States. 
that is, the white pine plus the protective 
borders, aggregates about 30,000,000 
acres. At the end of 1937 over 20,000,000 
acres, or approximately 67 per cent, had 
been initially cleared of Ribes. Within 
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the different regions, completion of initial — 
Ribes eradication ranges from 21 per cent 


in the sugar pine region to 85 per cent in 
the southern Appalachian. 


WHITE PINE BLISTER RUST CONTROL 


MetuHops or RIBES SUPPRESSION 


The three principal methods of Ribes 
suppression are hand, chemical, and me- 
chanical (Fig. 2). Hand methods are used 
in the eastern states and in the upland 


types in the western states. They con- 


sist of uprooting Ribes by hand or if too 
firmly rooted, by use of a suitable grub- 
bing hoe. 

Chemical methods are used only in the 


spray. C, Shriveled Ribes leaves a few hours after spraying. 
F. Same area showing Ribes and brush upr 
The cleared area is then sown with grass seed. 


before treatment. l 
bulldozer for burning. 


2 pie es 2 had 
‘j — : i i r he ; s 3 .stroying Ribes with chlorate chemical 
Fig. 2.—A, Crew uprooting Ribes by hand methods. B, Destroying 


99] 


West. Their application is restricted to 
areas having dense concentrations of Ribes 
where hand methods are impractical, and 
to large bushes with root systems located 
in rocks, under logs, and in other in- 
accessible places. 

In the western white pine region a small 
percentage of the control area consists of 
stream bottom land bearing Ribes petio- 
lare mixed with brush and other plants. 
The roots of these plants are so inter- 


D, Bulldozer. FE, Ribes-brush area 
ooted and pushed into windrow by 
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mingled that it is impractical to remove 
the Ribes by hand. To meet this situa- 
tion chemicals and spray equipment have 
been developed and used effectively. The 
principal chemical has been a chlorate 
spray consisting of a mixture of sodium 
chlorate and calcium chloride which con- 
tains about 0.67 pound of sodium chlorate 
per gallon of water. A 5-gallon com- 
pressed-air knapsack spray unit with dou- 
ble-action trombone pump is used for 
spraying the Ribes. The chemical is ap- 
plied to the crowns, stems, and leaves of 
the plants and gives a 100 per cent kill. 
The eradication of R. petiolare from about 
21,000 acres of stream type in the last 10 
years has required the use of over 500 
tons of chlorate chemicals or about 50 
pounds of chemical per acre of stream 
type. 

Another chemical method for destroying 
large bushes that are difficult to pull up 
by hand consists of cutting off the Ribes 
at or below the ground level with a Pu- 
laski or a pair of long-handled pruning 
shears. Then a small quantity of liquid 
or dry chemicals is applied to the crown. 
This method is used to supplement hand 
pulling. The chemical used depends part- 
ly on the species of Ribes to be ireated 
and partly on soil conditions. For R. 
roezli, a California species usually found 
on dry ground, 2 to 3 fluid ounces of 
Diesel oil or saturated ammonium thio- 
cyanate gives best results. From 4 to 2 
ounces of dry ammonium thiocyanate, or 
1 to 2 ounces of sodium chlorate-borax 
mixture (1:5) has proved effective on 
R. viscossissimum, an Idaho species that 
grows on moister soils than does R. roezli. 

The use of mechanical methods is also 
limited to the western states. The prin- 
cipal mechanical method consists of the 
use of a “bulldozer.” This machine is a 
caterpillar-tracter fitted with a steel rake 
that clears the land of Ribes and brush. 
Its use is restricted to special areas where 
it is desired to permanently eliminate mix- 


tures of dense brush and Ribes. All Ribes 
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and brush are uprooted by the machine | 


and pushed into windrows. Later the 
brush is burned and grass seed sown on 
the cleared area. 


and the brush-Ribes type is converted into 
a meadow type that can be used for graz- 
ing and forage purposes. 


Cost oF Destroyinc RIBES 


The economic feasibility of control de- 
pends upon the cost of destroying Ribes. 
This has varied considerably in the differ- 
ent white pine regions, depending on a 
number of factors among which accessibil- 
ity of the areas, abundance of Ribes, 
character of ground cover, roughness of 
topography, quality of labor, distance of 
areas from source of labor, wage rates, 
and hours of work are of importance. 
During the past few years costs have been 
higher than usual because of the abnormal 
economic conditions that have prevailed. 
Even under these conditions, however, it 
has been possible to train and utilize effec- 
tively large units of relief labor. This 
labor is not so productive as that obtained 
under normal conditions, but the quality 
of the work has been generally satisfac- 
tory. 

Costs in the United States are probably 
of little or no value in determining what 
the cost of destroying Ribes might be 
under differing forest and labor conditions 
in Canada. This is particularly true for 
the higher per-acre cost in the less acces- 
sible forest areas of the West where the 
work is conducted from camps, and the 
men and supplies have to be hauled long 
distances. 

In the sugar pine region in 1933 the 
cost of initial Ribes eradication on 21,324 
acres averaged $3.56 per acre. In the 
western white pine region in 1934 the 
cost on 438,502 acres averaged $4.20 per 
acre. On the treated areas the Ribes 
averaged 155 and 162 per acre in the re- 
spective regions. These costs are based 


upon wages of 50 cents per hour for la- | 


The grass crowds out | 
any Ribes seedlings that may develop, | 
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bor, 55 cents for crew leaders, and an 8- 


hour day. Under average field conditions 


with normal labor and wages, the cost 
per acre in the sugar pine region for 
initial work will average about $3.50 per 
acre and in the western white pine region 
about $4 per acre. Costs are somewhat 
higher for 1936 and 1937 owing to the 
extensive use of relief labor. 

The eradication of Ribes petiolare with 
chemicals in stream-type averages about 
$11 per acre. Although this cost ap- 
pears high, the work protects many acres 
of adjacent pine and, distributed over the 
protected acreage, it represents a small 
charge per acre. 

“Bulldozer” work in restricted areas 
averages $50 per acre, but the hay and 
forage obtained from these areas pays for 
the cost of the work in a few years. For 
example, in 1935, 150 acres were cleared 
in Squaw Valley on the Kaniksu National 
Forest. In 1936 this area was seeded to 
timothy, red top, and clover, and in 1937 
produced approximately 125 tons of hay. 
The net return for this crop was about 
$1,125. At this rate the cost of the bull- 
dozer work on this area would be easily 
liquidated within 10 years. In addition, 
protection was given to some very valu- 
able reproduction and pole stands. 

The costs in the northeastern states for 
the protection of northern white pines are 
probably more indicative of what might 
be expected under similar conditions in 
Canada. Cost data in the East have not 
been kept by forest types in carrying out 
large-scale control operations. A few 
such records are available, however, for 
some of the demonstration control areas 
that were worked experimentally prior 
to 1922. On the Thetford, Vt., area the 
cost per acre by types was as follows: 
pasture 23 cents, mature pine 59 cents, 
hardwoods 73 cents, brush 76 cents, pine 
reproduction 77 cents, and swamp $1.35. 
These data are indicative of the variation 
in costs that may be expected in different 
forest types, but with present methods and 
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experienced crews the costs of today 
should be lower. 

The cost per acre of initial Ribes eradi- 
cation on about 11,600,000 acres in the 
northeastern states has averaged 39 cents. 
The Ribes averaged 17 per acre. These 
figures include considerable work per- 
formed by the C.C.C. enrollees and vari- 
ous kinds of relief labor. Under normal 
conditions the cost averaged 23 cents per 
acre. As indicated by these data, the 
extensive use of C.C.C. enrollees and re- 
lief labor during recent years is reflected 
in an increase in the average cost per 
acre, 

Records for Ribes eradication on Acadia 
National Park furnished a concrete exam- 
ple of the manner in which continued con- 
trol effort reduces the Ribes population 
and makes economic pine production fea- 
sible. This park has a very rough topog- 
raphy and working conditions are difficult. 
Ribes eradication was performed partly 
by local labor but mostly by C.C.C. en- 
rollees. A total of 19,632 acres have been 
initially worked and 8,794 acres reworked. 
The average per-acre figures for the ini- 
tial work are as follows: cost $1.22, 
Ribes 44, man-days 0.55; and for the 
rework, cost 64 cents, Ribes 4, man-days 
0.39. 

In general the cost per acre increases 
with the number of Ribes and the difh- 
culty of working conditions, both of which 
vary greatly in control areas. Some parts 
have few or no Ribes, in others they are 
restricted to definite sites, and in still 
others the bushes are generally distributed. 
The cost of working these different parts 
varies, depending on the proportion of the 
acreage having none, few, or many Ribes. 
An analysis of all initial Ribes-eradication 
projects shows that an average of 7.4 
acres were cleared of 127 Ribes per man- 
day in the northeastern region and 32.4 
acres were cleared of 122 Ribes in the 
southern Appalachian region. In_ the 
other three regions the average acres 
worked per man-day ranged from 1.3 to 
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3.4 and the Ribes destroyed from 246 to 
281. The larger acreage worked per man- 
day in the southern Appalachian region 
is the result of localized distribution of 
Ribes. This permits the extensive use 
of scouting methods and a much larger 
coverage per man-day. In the northeast- 
ern region Ribes are more generally dis- 
tributed, and the proportion of crew 
work is much larger, resulting in less 
acreage per man-day. In the other three 
regions Ribes are generally distributed 
and much more abundant, with heavy con- 
centrations in some types. Working con- 
ditions vary from medium to maximum 
in difficulty, the proportion of cultivated 
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fields in the protective zone is small, the 
use of scouting methods is limited, and 
consequently the acreage worked is much 
less per man-day. 


APPLICATION OF CONTROL MEASURES 


Before applying control measures on an 
area it is necessary to determine whether 
the pine is of sufficient present or poten- 
tial future value to justify the cost of 
protection. This is based on the amount 
of pine, character of stand, and estimated 
cost of Ribes eradication. The pine areas 
are located and mapped by townships and 
road blocks or working units. Then a 
survey is made of each unit to determine 
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the Ribes factor and protection zone, and 
to delimit the portions that are Ribes- 
free from those that are to be scouted or 
crew worked. This information is shown 
on maps on a scale of 4 inches per mile. 
Ribes-free areas are eliminated, those with 
few Ribes are scouted by trained men or 
worked by crews using a wide spacing be- 
tween men, and those with many Ribes 


concentrated on limited sites or generally 


distributed are worked by crews in close 
formation. 

Crew work is performed by five men 
in line, followed by a crew leader or 
straw boss. They cover the ground sys- 
tematically and pull up the Ribes. Care 
is exercised to remove the crowns and 
large roots and hang up the bushes to 
prevent sprouting. The end man in the 
line drops small pieces of paper or uses 
string to mark the strips so that no ground 
will be missed or needlessly reworked. 
The straw boss directs the work of the 
crew, maintains discipline, checks behind 
the crew to maintain efficiency, keeps 
proper spacing between men, and is held 
responsible for the work of the crew. 

After an area has been worked it is 
checked to determine if the Ribes have 
been reduced to a point that will ade- 
quately control the disease. This work 
is done by trained men, and in order for 
the eradication to qualify as acceptable 
the remaining Ribes must not under pres- 
ent standards exceed 25 feet of live stem 
per acre. If any areas or portions of 
areas do not conform to this standard 
they are immediately reworked. The 25 
feet of live stem does not include seedlings 
too small to be readily located. This 
standard of 25 feet is now being studied 
critically in both eastern and western re- 
gions and later may possibly be changed. 
Control is maintained by systematic re- 
examination of control areas at periodic 
intervals and reworking such portions as 
may be necessary. Such re-examinations 
are governed more and more by our 
knowledge of Ribes ecology. 
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Rises Erapication Is Appiiep Ecotocy 


Ribes eradication in white pine areas 
may be more accurately described as Ribes 
suppression. This work is really a prob- 
lem in applied plant ecology. Through- 
out the white pine types, with the excep- 
tion of the more open stands in the sugar 
pine region, Ribes are a component of the 
early stages of a forest stand and become 
largely suppressed as the stand closes. 
The control work must be timed so as to 
suppress the Ribes in so far as necessary 
while the new forest is forming. When a 
stand has once reached a closed condition 
Nature keeps the Ribes suppressed until 
the stand is again opened up by fire, cut- 
ting, windfalls, or other disturbances. 
During the early stages of the forest rota- 
tion Ribes grow profusely and deposit 
seeds in the forest floor which may remain 
viable over very long periods and estab- 
lish new plants on the return of eco- 
logical conditions favorable for their 
growth. 

Ribes eradication removes all the bushes 
that can be easily found and prevents the 
destruction of reproduction and immature 
pine during the period required for the 
stands to become fully stocked and devel- 
op a closed canopy. No attempt is made 
to locate all the small bushes, as time 
spent in searching for them would make 
the control work too costly. Such plants 
do not cause much damage and often are 
crowded out by competition with other 
plants and shade conditions. The small, 
missed bushes and sprouts that survive 
and grow will become large enough to 
be readily found by the time rework- 
ing is needed. The aim, therefore, is to 
work with nature and take advantage of 
shade and competition with other plants 
in eliminating the smaller Ribes. Forest 
and Ribes conditions are often such that 
one initial working gives protection to an 
area until the crop is harvested. This is 
particularly true where the canopy is 
closing rapidly. Particular attention should 
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be given to cut-over and burned areas, 
and to areas containing pine reproduction. 
Such types need watching to make sure 
the Ribes are kept suppressed until the 
stand becomes fully stocked and a canopy 
forms of sufficient density to shade out 
any small Ribes that remain. 


RESULTS OF CONTROL PROGRAM 


While considerable northern white pine 
has been lost owing to infection before 
Ribes eradication could be carried out 
over the extensive forest areas needing 
protection, there is today actually more 
northern white pine than at the beginning 
of the control program. This is well 
illustrated on the Bartlett demonstration 
control area. in New Hampshire which 
was type-mapped in 1918 and _ protected 
by Ribes eradication. These types were 
rechecked in 1937. The area contained 
227 acres of white pine in 1918 and 467 
in 1937, or an increase of 240 acres in 19 
years. The types reverting to pine were 
brush, cultivated, hardwood, and pasture. 
In 1918 the white pine types occupied 
13.5 per cent of the 1,672 acres in the 
control area and in 1937 this had been 
increased to 29 per cent. Such conditions 
are typical of many areas in the north- 
eastern states, and they have come about 
as a result of blister rust control, fire 
protection, and reversion of farm lands to 
forests. 

Effective control of the rust has been 
obtained on treated areas as a result of 
Ribes eradication. This is shown by 
studies of blister rust infection on white 
pines in protected and unprotected areas 
in 1934 in the northeastern states (Fig. 3). 
The disease had been present in_ these 
tracts since 1914. Ribes eradication had 
been limited to initial work performed 
during the period 1923 to 1930 inclusive, 
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In protected areas in New Hampshire, 
New York, Vermont, and Pennsylvania 37 
plots comprising about 73 acres were laid 
out in 26 townships, and the white pines 
were carefully examined for infection. 
Out of a total of 19,835 pines, 4,435, or 
22.4 per cent, were infected with 9,096 
cankers. Although the protection work 
had been conducted from 4 to 11 years 
previously, only 2.2 per cent of the total 


diseased trees became infected for the first — 


time after Ribes suppression work was 
performed. 

In unprotected areas plot studies were 
made in 35 townships in 6 states. The 
plots totaled 31 acres. Blister rust had 
infected 8,760 white pines, or 49.9 per 
cent of the 17,569 trees examined. Of the 
22,238 cankers on these pines, 39.8 per 
cent originated during 1930 and 1931. 

Data obtained on other areas give sim- 
ilar results, showing that pine infection 
practically stops as soon as initial Ribes 
eradication is completed. 

Pine infection continued in unprotected 
areas, in areas where no protective border 
was established, and in areas where un- 
satisfactory Ribes_ eradication resulted 
from the use of unsupervised owner labor 
to protect individual tracts. On the other 
hand, where control work was performed 
by trained crews over large work units 
under good supervision, excellent results 
in the suppression of Ribes and effective 
control of the disease have been obtained. 

In reworking treated areas, fewer and 
smaller Ribes are found, with consequent 
decrease in The control 
program has been highly successful in 
the continuation of northern 
white pine as an important forest species 
in the northeastern states, and similar 
results are expected in the other major 
white pine forest regions of the country. 


control costs. 


assuring 
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SOME OBSERVATIONS ON WHITE PINE BLISTER RUST IN ONTARIO 


By A. W. McCALLUM 
Division of Botany and Plant Pathology, Department of Agriculture, Ottawa 


HITE pine blister rust has now 

\\) been present in Canada for about 

30 years although its occurrence 

here was not known for some years after 

its introduction. In establishing itself in 

new territory three stages of development 
have been distinguished: 

1. Introduction. This stage is charac- 
terized by long distance aecial spread, i.e., 
dissemination by wind of aeciospores from 
infected pines to susceptible Ribes which 
may occur up to distances of 150 miles. 
From these diseased Ribes the rust spreads 
to adjacent pines and so new centers of 
infection are established. 

2. Intensification. After several years 
the pines in these new foci of infection 
begin to produce aeciospores which in- 
fect all Ribes in the vicinity. Additional 
pines in turn become infected and in time 
a sufficient volume of aeciospores to per- 
mit of long distance spread is produced. 

3. Damage. The annual infection of 
Ribes gradually results in severe pine in- 
fection which in time causes the death of 
many trees. With the increasing produc- 
tion of spores on pines long distance in- 
fection of Ribes continues until rust is 
present on this host for many miles 
around the center of infection, thus creat- 
ing the conditions necessary for a general 
epidemic in that particular region. 

While this is the course of the disease 
it should be pointed out that these differ- 
ent stages develop very slowly. Blister 
rust has five spore forms maturing at five 
different times of the year and dissemina- 
tion on a large scale is highly dependent 
upon favorable weather conditions during 
each of these periods. Nevertheless, the 
rust has become widely distributed in 
Canada during the comparatively few 
years since its introduction. In Ontario 
the original infections occurred in planta- 
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tions of imported nursery stock about the 
western end of Lake Ontario and about 
10 years later, or in about 1917-18, rust 
had spread to the pine growing areas of 
the upper Ottawa River. 

A recent survey of conditions in eastern 
Ontario showed that rust was widespread, 
it being possible to find infected pines 
at almost any given location along the 
highway. As far as Crown lands are 
concerned, rust in this region may be said 
to be in the intensification stage while 
in plantations and woodlots in many cases 
it is in the damaging stage. The slow 
rate of development of rust is shown by 
conditions in Algonquin Park where it 
has been present for approximately 20 
years. As yet the degree of infection on 
pines is extremely light and is almost 
entirely confined to localized areas which 
have been cleared such as logging camps, 
abandoned farms, etc. In part, this con- 
dition is to be accounted for by the ab- 
sence of the extremely susceptible cul- 
tivated black currant, Ribes nigrum. 

It may be said that the most disturbing 
finding of the survey was the general ab- 
sence of young white pine. In travelling 
over 1,000 miles through country which 
originally has borne heavy stands of this 
species the amount of reproduction ob- 
served was extremely small. It is evident 
that the area within which pine originally 
grew has been very drastically restricted 
by logging and fires. The general lack 
of reproduction is to be accounted for 
both by unrestricted logging and fire 
destroying any young growth which may 
have become established. While this con- 
dition is regretable, it greatly simplifies 
the problem of blister rust control in the 
area to which reference has been made. 
Instead of extensive tracts to be protected 
it becomes a question of the eradication of 
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Ribes on localized areas which contain 
sufficient young pine to make the opera- 
tion economically justifiable. 

Apart from the question of rust control 
on Crown lands there is another very im- 
portant aspect and that is rust control on 
private lands. In woodlots and planta- 
tions there is much white pine and it is 
mostly so accessible to markets that it has 
an added value on this account. While 
superficially it would appear that on pri- 
vate lands the matter of control is one 
which concerns the owner solely, yet from 
a hroader viewpoint it may be regarded 
as a matter of public importance. In any 
event it is clear that actual control mea- 
sures cannot, in most cases, safely be left 
to the private owner. Particularly in the 
case of plantations established with nur- 
sery stock supplied by public agencies it 
is not enough to advise owners to erad- 
icate Ribes within 300 yards of the planta- 
tion. Experience has shown that such 
advice is generally not followed, either 
from lack of appreciation of its impor- 
tance or from inability to do so. Certain- 
ly in the case of such plantations the 
government concerned should have a_pe- 
riodic inspection service to check the 
progress which the trees are making. 
Should removal of Ribes be necessary 
this might well be done by public agen- 
cies at the expense of the owner. It 
would seem, too, that white pine in pri- 
vate woodlots might be similarly treated. 

The fact that blister rust control has 
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not yet been undertaken in this country 
may be accounted for principally by the 
following two reasons: 


1. Doubt as to the necessity for such 


measures, and 

2. The expense of eradication. 

In regard to the first it may be said 
that blister rust is not at all a spectacular 
disease; it works very slowly, both in 
becoming established in a given locality 
and also in killing trees after they become 
infected. 
ent from insect epidemics. It does, how- 
ever, work very surely and there can be 


In this respect it is very differ- | 


| 
| 


no possible doubt but that once rust be- 
comes established in a pine growing re- 
gion the commercial production of pine : 


there will cease unless control measures : 
It is true that this may re- | 


are taken. 
quire a long time. It is also true that 
larger trees in such an area may grow 
to maturity without serious injury, but 
the reproduction of pine will largely be 
prevented. 


\ 
q 


In regard to the expense of control mea-- 
sures, it is, of course, undesirable to add - 


to the expense of protection of any species | 


: 


if it can be avoided, but I think it is be- 


coming increasingly evident that no tree 


f 


species can be placed under forest man- | 


agement without a charge for protection 
against fungi and insects in addition to 
fire. If this be true it would seem ad- 
visable to make that expenditure for what 
is undoubtedly our most desirable forest 
tree, white pine. 


RELATION OF INSECTS TO PRIMITIVE AND PRESENT-DAY FORESTS 
By SAMUEL A. GRAHAM 


School of Forestry and Conservation. University of Michigan 


HE title of this paper, “The Rela- 
tion of Insects to Primitive and 


Present-Day Forests,” provides an 
excellent text for a forest entomologist. 
It is thought-provocative. It suggests that 
there may be a difference between the for- 


ests of yesterday and today. It implies 


bringing about these differences. It indi- 


cates that insects play a part in forest) 


| 


economy and that this role varies with 
time and condition. Furthermore, this 
topic is sufficiently broad so that little 


{ 


1 


4 


i 


that man may have had some influence in | 


ingenuity is required to make it cover al-| 
| 
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most any phase of forest entomology. 

The title suggests that changes in forest 
conditions have occurred since colonial 
times, but it does not necessarily imply 
that in these changes there is system and 
continuity and that the response of the 
forests to the stimuli of civilization’s touch 
has followed definite biologic laws. Nev- 
ertheless, it is true that systematic and 
continual ‘change is an outstanding char- 
acteristic of any forest. 

Within a single generation of trees, 
both the physical and biotic factors of the 
environment pass through a series of 
changes as conditions are modified by the 
effects of increasing size and density of the 
trees. Insects, like other animals, re- 
spond to these changes and marked shifts 
in both kind and number occur as the 
trees develop to maturity, become de- 
cadent, and die. 

But in this paper we are not concerned 
with these sequences that may be observed 
in a single generation of trees, but rather 
with the changes that occur from genera- 
tion to generation in the course of forest 
succession, the effect of man upon forest 
conditions, the response of insects to vari- 
ous environmental effects characteristic of 
different forest types and the effects of in- 
sects in stimulating, retarding, or modify- 
ing forest succession. 

Even without the influence of the white 
man, it seems improbable that the forests 
of today would be like they were in the 
year 1600. Primitive forests, like present- 
day forests, were characterized by changes, 
both developmental and __ successional. 
Other things being equal, each succeeding 
stage is characterized by more and more 
tolerant species, until at last there de- 
velops a type with the maximum degree 
of tolerance; a type that is capable of 
reproducing generation after generation 
on the same area. This is the climax type. 

The climax type is more stable than 
those which preceded it, but is by no 
means as permanent as its name implies. 
Permanency is almost inevitably prevented 
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by action of that ever unpopular trium- 
virate—fires, fungi, and insects. 

This triumvirate has been with us from 
lime immemorial, interfering with the or- 
derly progress of forest succession. If it 
had not been for them, our northeastern 
forests, except those on the poorest and 
youngest soils, would already have reached 
the climax stage before colonial times. 
As a matter of fact, many people seem to 
have the fallacious notion that the early 
settlers actually found almost continuous 
climax forests. It is probably true that 
the more tolerant types, like beech-maple, 
fir-spruce, and hemlock-hardwoods, under 
primitive conditions did predominate, but 
there were also extensive areas occupied 
by sub-climax stages. The pineries of the 
Great Lakes region and the aspen and 
birch forests are examples of this. These 
types probably developed following great 
fires, many of them antedating settlement. 

Thus, without interference by the white 
man, primitive forests, like present-day 
forests, were characterized by diversity 
and successional changes. The forests of 
the region east of the Mississippi and 
north of the Ohio Rivers were not solid 
climax types, but were mixed both as to 
types and as to age classes. All were 
tending toward, and often attained the 
climax, but the climax was likely to ret- 
rograde as a result of some catastrophic 
occurrence. Many of these catastrophes 
are clearly written and may be read in 
the rings of forest veterans. 

The influence of insects in modifying 
and directing successional changes is fre- 
quently overlooked. Without going into 
detail, a few of the more important ways 
in which insects may influence these 
changes may appropriately be mentioned. 

1. Seed-eating insects may destroy such 
a large proportion of the seeds of some 
species as to interfere seriously with its 
multiplication, thus allowing other species 
to supersede it. This is not common but 
does sometimes occur. 

2. White grubs sometimes become so 
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numerous under favorable conditions, 
where an abundance of both adult and 
larval food exists, that the establishment 
of young pine trees is almost impossible. 
Parts of the Marquette National Forest 
and the Lake Superior State Forest in 
Michigan illustrate this condition. This 
has the effect of delaying succession. 

3. Feeding of adult beetles like the 
pales weevil may prevent the establishment 
of young pines, thus favoring hardwoods 
or other conifers. 

4. Insects that eat the leaves or those 
that feed on phloem may either kill or 
retard growth of a certain tree species, 
with the result that it may be replaced or 
overtopped by other uninjured species. 

5. Insect catastrophes may result in 
successional retrogression or modifications 
in the course of succession. 

Although even the primitive forest was 
characterized by constant change, the mod- 
ification in character of the forest since 
the advent of the white man is difficult to 
appreciate even with the evidence before 
us. Clearing, grazing, burning, and log- 
ging without thought of the future have 
all resulted in almost universal retrogres- 
sion, except in certain northern coniferous 
types in which balsam fir is important 
and where succession has apparently been 
hastened. 

These changes have had a_ profound 
effect upon insect populations and some of 
the more important will be considered 
here. No attempt will be made to paint 
the entire picture of forest changes; only 
representative cases that have come under 
the observation of the author will be con- 
sidered. The changes that man’s activities 
have brought about and some of the 
known effects that they have had on insect 
populations will be discussed in each in- 
stance. 

PINERIES OF THE GREAT LAKES REGION 

In the central and northern parts of 
the Lower Peninsula of Michigan great 
stands of white and red pine formerly 
flourished. So vast was this pine domin- 
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ion that early loggers considered it to be 


inexhaustible. But these pine stands have 
now practically all fallen before the axe 
to provide the lumber which was needed 
in the adjacent prairie states. In the hey- 
day of Michigan logging, land clearing 
meant agriculture. No thought was given 
to continued timber production. Once 
logged the small amount of woody growth 


left in the form of young trees was a. 


hindrance to agricultural exploitation, and 
so it is not surprising that uncontrolled 
general burning followed logging. On 


the better soils agriculture was successful. © 


On the poorer soils it failed. 


As a result of repeated fires all tree » 
growth has been destroyed in many places. . 


In others, jack pine has replaced the red 


pine on the outwash plains of Michigan. . 
On the sandy moraines oaks originally | 


grew with the pine. 
persisted. Their ability to sprout was 
their fire insurance. And so today we 
have vast areas of jack pine on the plains 
and extensive areas of oak on the hills 
where the “inexhaustible” pineries once 
grew. 

Likewise in parts of Upper Michigan, in 
Minnesota, and in Wisconsin, the land 
occupied by jack pine and oaks has been 
greatly increased as a result of logging 
and fires. This is to the liking of insect 
pests of these trees. 

In previous publications it has been 
pointed out how this increase of jack pine 


These trees have : 


ont aoe 


has resulted in improved conditions for ° 


jack pine insects. Insect species such as 


the jack pine sawfly, Neodiprion bank- - 


sianae; the spruce budworm, Cacoecia 


Jumiferana; and the hemlock scale, Aspi- - 
diotus pint; all formerly rare on jack : 
pine, have attained the status of dangerous : 


pests. Still other species like the soft 


= 


scale of jack pine, Toumeyella numisma- - 


ticum, and certain tussock and pitch moths 
have become abundant on this tree that 


f 


was once regarded as being an_ insect- - 


resistant species. 
Likewise in the oak stands previously 


ntioned, insect pests have increased. 
a result of fire control much of the 
-called scrub oak type of the cut-over 
ds in Michigan is now growing up to 
ir sized trees. With this development 
arious insect species have appeared in 
bundance, for instance, the forest tent 
aterpillar, Malacosoma disstria; the ugly 
ak tortrix, the oak spanworm, and, most 
teresting of all, the walking stick, Dia- 
heromera femorata. 

On some of the better soil types aspen 
r birch has replaced the pines. These 
es are also suffering from insect at- 
cks. The birch is attacked periodically 
y the birch leaf skeletonizer, Bucculatrix 
anadensisella, and the aspen by the forest 
mnt caterpillar. During the past few 
ears the tent caterpillar in northern Min- 
xesota and Upper Michigan has defoliated 
nuch aspen to such an extent that many 
rees appear to be in a dying condition. 
till other examples might be mentioned 
llustrating the effect of changed condi- 
ions on forest insect populations in the 
yine lands of the Great Lakes Region, 
yut these are perhaps the most outstanding 
nstances, 


THe HemiocKk-Harpwoop TYPES 


In the hemlock-hardwood forests natural 
uccession tends toward an increase in 
he amount of hemlock because of the 
reat tolerance of this tree. In some in- 
tances light logging of choice hardwoods 
nay also have contributed to its increase, 
Ithough ordinarily this has not been 
rue. But whatever the cause of its in- 
rease, the fact remains that when this 
pecies becomes predominant in a stand 
he stage is set for an outbreak of the 
emlock spanworm, Ellopia fiscellaria. 
\bout fifteen years ago a rather general 
utbreak of this insect occurred in Wis- 
onsin and Michigan. Unpublished ob- 
ervations made at that time indicate that 
erious damages occurred only when hem- 
ck comprised more than one half of the 
pper crown canopy, but when the pro- 
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‘somewhat weakened condition. 
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portion exceeded 75 per cent almost all 
of the trees were killed. From this it 
would appear that the hazards of existence 
for the hemlock spanworm must be mate- 
rially reduced when hemlock comprises 
the major part of the stand, and that 
outbreaks of this insect seldom if ever 
can build up in a stand where the pro- 
portion of hemlock is low. 

From the standpoint of the ecologist the 
spanworm is nature’s means of preventing 
a very tolerant tree species from taking 
over and holding indefinitely the lands on 
which it becomes established. From the 
standpoint of practical timber manage- 
ment, outbreaks of the spanworm may be 
avoided by limiting silviculturally the 
proportion of hemlock in a forest. 

Following the spanworm outbreak, much 
of the hemlock that survived was left in a 
Before it 
had an opportunity to recover entirely 
there followed a series of seasons in which 
low precipitation occurred. Perhaps as a 
result of these, and possibly because of 
other unfavorable conditions, much of the 
mature hemlock in Wisconsin and Michi- 
gan is suffering from the attack of the 
hemlock borer, Melanophila fulvoguttata. 
This insect is now under investigation 
and it is still too early to draw final 
conclusions as to the ecological factors in- 
volved in its present excessive numbers. 

The hardwoods in the hemlock-hard- 
wood type are chiefly sugar maple, yellow 
birch, and beech. In the north the beech 
does not seem to be especially aggressive 
in spite of its great tolerance. Sugar maple 
predominates in most stands and _ thus 
far has escaped serious insect outbreaks. 
Canker worms, the forest tent caterpillar, 
and other defoliators have, however, dem- 
onstrated their capacity to defoliate maple 
at times and may, like the hemlock span- 
worm on hemlock, serve as nature’s means 
of preventing maple from dominating its 
environment as it now promises to do. 

Logging operations in the hardwood 
types have often been followed by the 
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death of the yellow birch left standing 
after the operation. Attacks by the bronze 
birch borer, Agrilus anxius, often but not 
always accompanies this decadence, but 
should be regarded as a symptom of an 
undesirable condition resulting from ex- 
cessively heavy cutting rather than the 
cause of birch decadence. 

The silvicultural trend in the hemlock- 
hardwood types seems now to be heading 
toward selective logging. It will be in- 
teresting to see what the ultimate result 
of this procedure will be. Obviously, the 
results will depend upon the intensity of 
the cut. A very light cut on an individual 
tree basis will definitely favor sugar 
maple. Such a procedure will, if history 
repeats itself, as it usually does, lead to 
widespread outbreaks of some enemy or 
enemies of maple. 

Heavier cutting, especially groupwise 
selection, will favor along with the maple 
the somewhat less tolerant hardwoods like 
yellow birch and possibly some of the 
conifers like white pine, thus producing 
a mixed type that would be relatively safe 
from insects. The intensity of the cut 
and whether the selection should be made 
on an individual tree or a groupwise basis 
are questions that are not easily answered. 
However, it can be stated with a reason- 
able degree of confidence that any pro- 
cedure that will lead to the development 
of pure or nearly pure stands of any 
species over extensive areas is undesirable 
because of entomological hazards. 


THE Fir-Spruce Types 


In much of Ontario, that part of Min- 
nesota north of Lake Superior, the greater 
portion of Quebec, the Maritime Prov- 
inces, and northern New England, the 
forest climax is fir, spruce, or a combina- 
tion of these trees instead of the hemlock- 
hardwood climax characteristic of the land 
south of the Great Lakes. Due to the readi- 
ness with which balsam fir reproduces and 
its high degree of tolerance, natural succes- 
sion seems to be headed toward balsam 
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fir except in the muskeg areas where black 
spruce predominates. Logging operations 
have hastened succession in these types 
because they have usually favored balsam 
fir. Because of its low value, the fir i 


usually left when pine and spruce of lo 
size were cut. Even in pulpwood cutting 
there has been a tendency to leave a con4 
siderable amount of balsam fir. 

As a result of these current logging 
practices and natural succession vast areas 
became predominantly balsam fir. In this 
way conditions were made especially fa; 
vorable for the spruce budworm, Harmo} 
loga fumiferana. This led to the series 
of disastrous outbreaks of this insect that 
many of us remember so well. Starting 
in 1909 in eastern Ontario, the infestation 
reached New Brunswick a few years later: 
Likewise, a similar outbreak started ir 
northern Minnesota in 1912 and by 1922 
had reached the Pigeon River. The tota. 
amount of timber destroyed during this 
period was too great for the mind to com: 
prehend. A volume of more than 200, 
000,000 cords of balsam fir was killed. I 
was undoubtedly the greatest single fores: 
disaster from any cause that has occurree 
on this continent within historic times. 

Disastrous though it was, this outbreak 
might have been foreseen years in ad 
vance. Once again nature used her own 
devices for putting back into its place : 
species which had reached out and seize« 
for its own more space than that to whick 
it was entitled. 


EFFECT OF INSECT OUTBREAKS ON 
SUCCESSION 


' From the preceding illustrations of in 
sect outbreaks it appears that high insec 
populations are favored by the presenci 
of pure extensive stands of trees that nor 
mally grow in mixture with other trees, 0 
by a marked increase of the area occupie| 
by species like jack pine that normall| 
grow in pure stands. Avoidance of suc) 
dangerous conditions is essential to goo} 
forest practice. | 
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It has been stated that insect outbreaks 
may be one of Nature’s ways of putting 
an aggressive tree species in its place. 
Certainly an outbreak that destroys a con- 
siderable proportion of a species will 
have this effect, but how lasting are these 
effects? 

The best way to answer this question is 
by considering the results of a few indi- 
vidual outbreaks that have been studied. 
Immediately after the great sprucebud- 
worm outbreak it was felt that a safer 
condition would prevail in the next tree 
generation as a result of the change in 
the proportion of spruce and fir. Stands 
examined in northern Minnesota indicate 
that in the next generation balsam fir will 
still predominate and favorable conditions 
for the budworm will again develop as 
soon as these trees attain a dominant 
position in the stand. Thus we can expect 
repeated budworm outbreaks at intervals 
‘of about 40 to 60 years unless silvicul- 
tural procedures designed to break up 
solid blocks of susceptible types can be 
applied. This is an entirely feasible pro- 
cedure that can often be applied without 
excessive expense. In those _ instances 
where special silvicultural treatments are 
impracticable carefully planned logging 
can be made to ameliorate the situation 
considerably. 

The hemlock spanworm seems to have a 
more lasting effect on forest composition 
than the budworm. The hemlock in pure 
or nearly pure stands was practically all 
killed and the species has been replaced 
with other trees. Ultimately it may again 
become predominant, but this is a long 
time in the future. Although nature’s 
method appears to be relatively lasting in 
his instance, how much better from man’s 
viewpoint would it have been to have pre- 
vented this outbreak by intelligent utiliza- 
ion. 

Defoliators of jack pine like the spruce 
yudworm, the jack pine sawfly, and the 
ussock moth have not, as a rule, killed 
my great volume of timber and therefore 
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have not had any marked effect on suc- 
cession. When they have destroyed stands 
the effect has usually been retrogressive 
and characterized by a return to a her- 
baceous stage. The possibility of con- 
trolling these insects by _ silvicultural 
means has been demonstrated and where 
it can be economically applied is un- 
doubtedly desirable. 

The forest tent caterpillar on aspen 
usually does not kill the trees but may re- 
tard their growth so that an understory 
of pine or spruce may gain a position of 
dominance. The death or serious injury 
of aspen in northern Minnesota may ac- 
complish very little good because of the 
scarcity of overtopped pine in the aspen 
stands. It is possible that the attack of 
the tent caterpillar may be followed by 
secondary species which will cause a retro- 
gression to a brush or herbaceous stage 
that may be undesirable. Here again, 
proper silvicultural procedures prior to 
the outbreak would have been advan: 
tageous. 

Insects that are attacking the oak ir 
Michigan are especially interesting in their 
effect on forest succession, the walking 
stick particularly. These insects prefer 
the black oaks and avoid the white oaks. 
As a result of repeated defoliation, the 
black oaks are killed but the white oaks 
survive. Thus the activities of the walk- 
ing sticks hasten forest succession toward 
a safer, and more valuable type. Here 
again, silvicultural procedure involving 
planting or encouragement of conifers ac- 
companied by walking stick defoliation 
will result in the production of a forest 
type that is both safer entomologically 
and better economically. 

In conclusion, it may be said that: (1) 
Insects play an important role in deter- 
mining ecological trends either in natural 
forests or in those vast areas of un- 
natural forest produced by the thoughtless 
activities of man; (2) Insects may either 
hasten or retard forest succession, depend- 
ing upon whether they attack dominant 
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or sub-dominant species; (3) A better 
understanding of the ecological nature of 
forest insects will almost inevitably lead 
to more effective management of our for- 
est resources; (4) Some insect outbreaks, 
although apparently injurious, may actu- 
ally be beneficial; (5) Most important 
insect species, including the spruce bud- 
worm, may be controlled by silvicultural 
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procedures, or to a certain degree by 
planned logging operations; and (6) A 
thorough understanding of the life history 
and ecological relationships of both the 
injurious insects and the trees on which 
they feed will almost inevitably 4 
practicable means of regulating the fores 
so that insect losses can be reduced to’ 
the minimum. 


By R. B. FRIEND 
Connecticut Agricultural Experiment Station, New Haven, Conn. 


NY discussion of the relation of in- 
A sects to the conservation of farm 
woodlots should be based on the 
assumption that the woodlot must be care- 
fully managed for the attainment of the 
best results of operation. The seasonal 
demands of farm labor and the usefulness 
of the woodlot to the farmer make this 
management practicable. As far as insect 
pests are concerned, this management must 
take into consideration the function of the 
woodlot in the farm economy, the rela- 
tions of insect activities to the trees and 
cut timber, and the means of controlling 
these activities. 

A woodlot may serve any one or more 
of several functions to the farmer. It 
may serve primarily as a shelterbelt, a 
maple sugar orchard, a means of con- 
trolling erosion, a source of fuel or saw 
logs for farm use or market, a pulpwood 
supply, or some other purpose. What- 
ever its main function, however, the stand 
is more valuable if it produces timber of 
good quality. The variety of uses to 
which the farmer may put the products 
of the woodlot should make intensive man- 
agement possible. Trees which must be 
removed in thinnings, malformed trunks, 
and tops removed in cutting sawlogs fur- 
nish posts, small poles, and fuel. More- 
over, there is usually a more or less 
continuous demand for wood on the farm, 
and the time of cutting is not very re- 


stricted. The lot is not so remote that it 
cannot be reached when so desired. All 
this has a bearing on the avoidance of 
losses due to insect depredations. 

The relations of the insects to the trees 
depend on the location and nature of the 
site, the species of trees in the stand, thd 
age and density of the stand, the vigor 0% 
the trees, the habits and abundance of thd 
insect pests, and the direct effect of ini 
sect attack. In the case of cut timber 
the time of cutting and the method 0: 
seasoning are important. Much can bil 
done to avoid insect injury by considering 
these factors and managing the stand s« 
that insect abundance, with its subsequent 
injury, is minimized. Very frequently! 
however, resort must be had to direc: 
control operations. In either case th! 
general plan of procedure should aim t 
keep the insect population as low as pos 
sible. A brief discussion of cultural prac 
tices in relation to forest insects has beew 
given by Balch (2). 

The location of the woodlot is usuall! 
determined by some consideration othe: 
than possible insect damage, but unde/ 
the existing conditions one should at leas 
know what to expect and how to adjus! 
control measures as far as possible t 
meet the situation. Insect pests may b 
abundant in a certain region and reld 
tively scare in another. The possibilitie: 
of an outbreak may vary according to thi 
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nature of the wooded areas surrounding 
the lot. Certain systems of cutting may 
influence insect abundance in the vicinity. 
The ability of the insect pests to migrate 
must be taken into account. The white 
pine weevil is a perennial pest of young 
white pine stands in eastern North Ameri- 
ca and its abundance is increased by ex- 
tensive planting of this tree in open 
stands (28, 11, 21). In regions where 
there is much white pine, the control of 


this insect by cutting off and destroying 


infested leaders may be inefficient. Yet 
in southern Connecticut, where practically 
all the white pine is in plantations, this 
method is of practical value (22). In 
parts of New Jersey, New York, and Con- 
necticut young red pine stands are in 
danger of being severely injured by the 
pine shoot moth, yet in the northern part 
of Connecticut the plantations are not in- 
jured. This appears to be due to prevail- 
ing winter temperatures. Moreover, older 
trees carry a light innocuous population 
of this insect. If red pines are planted 
adjacent to such older stands, the insect 
may infest and injure the young trees to 
an irreparable extent. In New England 
the pales weevil, a very injurious pest of 
young white pines planted on recently 
cut-over pine land, is attracted to an area 
by the odor emanating from fresh stumps 
and unseasoned pine lumber. If the trees 
are set out on cut-over land within two 
years of the time of cutting, or on land 
near piles of unseasoned pine lumber, the 
loss often reaches 80 per cent (26). Out- 
breaks of the eastern spruce bark beetle 
may originate in extensive slash or wind- 
falls (34) and spread to surrounding 
spruce stands. The gypsy moth cater- 
pillars, which cannot survive in pure pine 
stands, may migrate when partly grown 
from groves of oaks, aspens, birches, or 
other favored trees, to pine stands and 
severely injure the trees along the border. 
There is some danger that insect pests 
may be brought into a hitherto uninfested 
region on planting stock, as was appar- 


ently the case in the Nebraska National 
Forest with the Nantucket pine moth (14). 

The quality of the site affects the vigor 
of growth of the trees and hence their 
susceptibility to insect attack and injury. 
The rapidity with which the soil dries 
out during periods of drought may be as 
important as the fertility. Trees on poor 
sites may be very susceptible to injury 
by defoliation, attractive to boring insects, 
and incapable of satisfactorily overcom- 
ing injury by other insects. Hardwood 
trees which in normal vigor might easily 
overcome the attack of defoliating lepi- 
dopterous larvae may be severely injured 
when soil conditions are unfavorable. 
Bark beetle attack on hickory (4) and on 
conifers (34), and Agrilus attack on oak 
may result from a deficiency of soil mois- 
ture. The locust borer is more serious 
on poor sites (16) and its attack may ruin 
locust stands following a dry period (8). 
The relation of white pine to weevil at- 
tack is peculiar in that the most vigor- 
ously growing trees are most frequently 
weeviled, yet the effect of the injury is 
greater on the less vigorously growing 
trees, that is, those with shorter inter- 
nodes. From the standpoint of survival, 
growth, and insect injury the matter of 
site should be given careful considera- 
tion in woodlot management, and an at- 
tempt should be made to maintain a stand 
adapted to soil conditions. 

The species and varieties of trees grow- 
ing in the lot may be a very important 
factor in regard to insect attack. Certain 
mixtures of trees may be resistant to in- 
jury by some insects and very subject to 
injury by others. Within a given tree 
species certain individual or varieties may 
be more resistant than others. Accord- 
ing to Graham (13), the recent outbreak 
of the walking stick in Michigan confined 
itself to the black-oak forest which re- 
sulted from logging operations followed 
by fires. The conversion from the black- 
oak type should control the pest. Baker 
and Cline (1) have shown that in western 
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Massachusetts the gypsy moth outbreaks 
occur in stands containing over 50 per 
cent of favored food plants. The conver- 
sion to a gypsy moth resistant stand can 
be accomplished by suitable weeding and 
thinning. In changing the type of stand 
by silvicultural methods care must be 
taken to avoid susceptibility to other 
pests, as the forest caterpillar in Con- 
necticut. A mixture of white pine with 
oak, aspen, or birch may offer protection 
from pine weevil but at the same time it 


renders the white pine susceptible to | 


gypsy moth. A high proportion of bal- 
sam favors the spruce budworm. The ship- 
mast locust is more resistant to locust 
borer than is ordinary black locust (17). 
Individual trees in Norway spruce stands 
show marked variation in susceptibility to 
the gall aphid. Whether to promote pure 
stands, groupwise mixtures, or stemwise 
mixtures can be determined by local con- 
ditions only, but in general, a mixed 
stand appears preferable in that it re- 
duces the available food supply of any 
one species of pest. 

The suscepiibility of the woodlot to 
insect injury may be correlated with the 
age of the stand. This may be due to a 
number of factors, and in some cases it 
appears to be size rather than age which 
is of importance. The injury caused by 
the pales weevil to very young pines has 
been mentioned. Certain scale insects may 
injure reproduction, as the golden oak 
scale which kills much of the young chest- 
nut oak in southern New England, and 
the oyster-shell scale, which is sometimes 
injurious to young white ash. Injury to 
black locust by the locust borer is large- 
ly confined to trees under 6 inches d.b.h. 
(7). In this case, as with the pine weevil 
and shoot moth mentioned above, the re- 
lationship is one of size rather than age. 
Since the trees are injured during the 
period when they are a certain size, every 
effort should be made to promote rapid 
growth in order to shorten the length of 
time during which the trees remain within 
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that size limit. This decreases not only 
the number of generations of the insect to 
the attack of which the tree is exposed, 
but also the number of years durin 
which artificial control measures may b 
necessary. This has been a particularl 
striking feature of our pine shoot mot 
control operations. It takes three to fiv 
years for this insect to reach an injuriou 
population density in red pine stands, an 
if the plantation closes before the densit 
is attained, the injury is usually slight 
If rapidly growing stands are uninfeste 
or only lightly infested until 8 to 10 feet 
in height, they usually close soon enough 
to prevent the development of an out; 
break of this pest. Leconte’s sawfly (23) 
and Diprion simile (5) are also pests of 
young (small) pines and do not usually 
injure trees over 15 or 20 feet in height: 
The mound building ant frequently killd 
young pines before the stand closes (27) 

Old trees, that is those that are over: 
mature, are particularly subject to attach 
by certain insects. The spruce bark 
beetle, Dendroctonus piceaperda, occurs ix 
outbreaks in stands of overmature spruc: 
in eastern North America (34) and hai 
recently been reported as killing spruci 
in farm woodlots in eastern Canada (36)) 
Bark beetle outbreaks in western Nort’ 
America also frequently originate in over 
mature stands (20). The relation a 
spruce budworm outbreaks to the prew 
alence of stands of overmature balsari 
(34), although more of a forest probler: 
than one of farm woodlots, makes thi 
cutting of this tree on a short rotatioy 
basis necessary. Bronze birch borer a: 
tack, according to Peirson (29), increase 
when a stand of white birch is opened uj 
by diameter limit cutting. It has bee 
shown, however, that such a_proceduri 
may expose the remaining trees to many 
agents causing decadence (15, 32). Thi 
small trees that are left on the area maj 
be old retarded individuals rather tha! 
young vigorous specimens (32). TN 
borer may be a distinctly secondary facté: 
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the deterioration of such stands. Aside 
om the purely economical factors in- 
olved in cutting trees of a certain age or 
ize, from an insect control standpoint 
vermaturity is undesirable. 

The density of the stand may be a fac- 
or in the ability of the trees to over- 
ome attack as well as their predisposi- 
ion to injury. Generally speaking, the 
ximum density which permits good 
owth should be maintained at all times. 
ree examples of the peculiar impor- 
ce of density to insect injury may be 
ited. The white pine weevil injury is 
ess in stands maintained at a density of 
1,500 trees per acre or over during the 
arly years than when the spacing is 
greater (28, 11). Even if most of the 
trees are weeviled, the stand may be 
eated by a selective girdling operation 
hen 20 io 25 feet high and a crop of 
ood trees obtained (6). It has been 
found in Michigan and in southern New 
England that about one-third of the trees 
in Norway spruce plantations are abso- 
lutely immune to the spruce gall aphid, 
and that another third are partially im- 
mune so that the attack of the insect is 
not serious (10). Although the data on 
white spruce in those regions are not so 
extensive, the same general principle ap- 
pears to hold. Moreover, slowly growing 
susceptible trees are more seriously af- 
fected than those that grow rapidly. The 
conclusion is obvious that as far as this 
insect is concerned, enough crop trees 
should mature in a stand planted with a 
6 by 6 feet spacing without any control 
operations whatsoever. In his study of 
the effect of the spruce budworm on pine 
in Michigan, Graham (12) states that the 
heaviest infestations in jack pine stands 
build up when there is a heavy produc- 
jon of staminate flowers. The regulation 
»f staminate-flower production may be ac- 
‘complished by maintaining fully stocked 
tands. In stands which close uniformly 
it the age of 10 to 15 years, budworm 
yutbreaks do not develop. 
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Much that has been said relates to the 
vigor of the trees and its relation to in- 
sect injury. Whereas vigorously growing 
trees are, as a rule, able to overcome the 
effect of insect attack better than those 
growing at a subnormal rate, there are 
cases where vigor of growth leads to in- 
creased attack. The pine weevil is an ex- 
ample of this. The birch leaf-mining 
sawfly, Fenusa pumila, has three genera- 
tions and sometimes a partial fourth on 
sprouts which continue to develop new 
foliage, whereas on trees which develop 
no new foliage after midsummer there are 
but two generations a year. The suscepti- 
bility to attack by boring insects is more 
likely to be affected by vigor than is that 
by leaf-eating species. Retardation of 
growth may be temporary, due to a dry 
spring and summer, or it may be continu- 
ous, because of some permanent soil con- 
dition. In regard to its effect on insect 
injury, vigor of growth should be deter- 
mined by the growth of the tree in the 
habitat best suited to it. If exotic species 
are planted, the most vigorously growing 
individuals may be far from normal. The 
same is true of native trees in -a sub- 
marginal environment. 

Cut wood left in the lot may be at- 
tacked by borers under certain conditions, 
particularly as the bark is not usually re- 
moved. The quality of sawlogs or lum- 
ber is thus frequently lowered, and even 
cordwood may depreciate in value. The 
insects with which the woodlot owner is 
mainly concerned are ambrosia beetles, 
certain cerambycid and buprestid wood 
borers, and powder-post beetles. Am- 
brosia beetles attack unseasoned wood, the 
cerambycid and buprestid borers usually 
attack unseasoned wood with the bark on, 
but some species attack seasoned wood, 
and powder-post beetles are pests of sea- 
soned wood only. The principal factors 
involved in injury of this type are those 
of time of cutting and method of. season- 
ing. In north temperate regions the adults 
fly during the warm months of the year 
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and the infestation occurs at this time. 
Ambrosia beetles, which are injurious in 
the adult stage only, are not serious pests 
of wood cut in the fall of the year (33). 
Certain cerambycids, as the painted hick- 
ory borer and pine sawyers (19), will 
not injure wood cut between October and 
March in New England, nor will they at- 
tack wood frem which the bark has been 
removed. The adult oak timber worm 
also lays its eggs in green timber with 
the bark on (31). In the southwestern 
United States mesquiie, a valuable source 
of posts and fuel, must be cut in the fall 
and utilized within a year to avoid de- 
struction by borers and powder-post bee- 
tles (9). The investigations of Wilson 
(37) indicate that Lyctus powder-post 
beetle attack may be correlated with the 
starch content of sapwood and that the 
method of seasoning may have an effect 
on the abundance of starch. Although 
the practical application of these results 
offer difficulties, nevertheless a method of 
reducing powder-post injury may develop. 

If the woodlot owner takes into con- 
sideration the habits and abundance of in- 
sect pests, together with the effect of their 
attack, excessive injury may often be 
avoided. Some species of insects are eco- 
nomically injurious to trees only when 
occurring in great abundance, that is, 
during period of outbreak. Defoliating 
caterpillars, sawfly larvae, and many bee- 
tles come into this class. Other species 
are sufficiently abundant at all times to 
cause injury under certain conditions. 
The pales weevil in New England, the 
white pine weevil in eastern North Amer- 
ica, the locust borer throughout the range 
of black locust, the European pine shoot 
moth in southern Connecticut, pine saw- 
yers which attack pine logs and round- 
edged lumber cut at certain seasons, and 
the turpentine borer (3), which attacks 
fire-scarred faces in the naval stores re- 
gion in southern United States, are ex- 
amples of this class. In either case an 
abundance of food is essential, but mass 


outbreaks may be general over a large 
part of the country and may be initiated 
by some factor, as climate, rather than 
food supply. Moreover, these outbreaks 
may have a regular periodicity, as in the 
case of the birch Bucculatrix, which oe- 
curs in outbreaks at intervals of about 
10 years. 

The effect of the insect attack may be 
slight or it may be disastrous, and sey- 
eral factors which have a bearing on this 
have already been mentioned. Technical 
injury to timber by borers is usually | 
permanent and easily detected. Bark bee- | 
tle attack, even if not serious to the health | 
of the trees, as when Dendroctonus is : 
“pitched out,” may result in defective tim- 
ber, as pitch pockets in this case. De-. 
foliation by caterpillars and sawfly larvae 
may retard the growth of the trees or 
kill them outright. The retardation of 
growth, with the resulting loss in volume « 
of timber, may be serious. Minott and ¢ 
Guild (24) estimated that in the area gen- | 
erally infested by the gypsy moth in New) 
England the oaks suffered an average an- | 
nual loss of about one-third of the foliage : 
each year over a 10-year period and ant 
annual loss of about one-third of the di-i 
ameter growth in the same time. Accord-| 
ing to Swaine and Craighead (35) spruce: 
and balsam which survive severe budworm) 
attack regain the rate of diameter growth] 
normal to the trees before attack after a. 
period of 12 to 15 years. Coniferous trees? 
usually suffer more from defoliation than: 
hardwoods. The former are frequently’ 
killed by a single complete stripping of 
foliage, whereas the latter may recover, ifi 
in a vigorous condition prior to attack.) 
from two complete strippings in successive’ 
years. This ability of hardwoods to sur-! 
vive loss of foliage mitigates the attack of 
many insects, particularly when the peak 
of the outbreak covers only one or two! 
years. Cankerworm outbreaks occur early! 
in the season and are of short duration in} 
any one locality, and the trees usually) 
recover. Gypsy moth outbreaks are by. 
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no means always fatal to the trees. Al- 
though insect outbreaks vary in length, 
the course of the outbreak is quite char- 
acteristic for each species and control 
operations depend on its nature. 

The woodlot is a valuable asset to the 
farm, and its very nature permits more 
effort to be expended economically on 
controlling its insect pests than is the 
case in many other forest areas. It is, 
however, neither necessary nor desirable 
to undertake such intensive methods of 
control as are carried out in orchards and 
on truck farms. Control operations may 
involve either indirect methods, that is, 
the management of the lot so that condi- 
tions unfavorable to insect attack are 
maintained as far as possible, or direct 
physical and chemical methods aimed at 
destroying insects actually causing injury 
at the time. The economic factor is para- 
‘mount, but needs some careful considera- 
‘tion. Woodlot management should be in- 
‘tensive, and usually should be based on 
‘the sustained yield principle (18). In 
order to avoid serious insect injury, cer- 
tain general procedures should be fol- 
lowed. 

Indirect methods, those of proper man- 
agement, aim to promote reproduction 
and protect growing trees and cut timber 
by favoring trees adapted to the site, 
maintaining a stand which is as resistant 
as possible to severe insect attack, and 
cutting and seasoning so as to avoid in- 
jury to the cut timber. Direct chemical 
and physical methods aim at destroying 
insects threatening the stand or cut timber 
at the time. The use of insecticides in the 
woodlot is a last resort, but where trees 
have a high value and severe injury is 
threatened it is justified. The great draw- 
backs are the necessity for special equip- 
ment and the expense. Spraying woodlot 
trees, which costs 10 to 20 dollars an 
acre in gypsy moth control operations in 
Connecticut and which probably would 
cost a woodlot owner more, requires an 
generating 1,000 to 1,500 


apparatus 
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pounds pressure at the pump, a crew of 
six or more men, a large amount of spe- 
cial hose, and a water supply. Even then 
the tops of trees over 100 feet in height 
are out of reach. Airplane dusting is 
feasible for large areas only and even 
then is difficult. Autogyro spraying is 
still in the experimental stage but offers 
some promise for woodland use, even on 
relatively small areas. 

The avoidance of severe insect injury 
to woodlots by insects is largely a matter 
of adjusting the environment so that con- 
ditions favorable to insect abundance are 
not created. In spite of all that can be 
done along this line, serious infestations 
may occur, and direct control measures 
are often necessary. By a judicious use 
of both methods much loss of timber may 
be avoided. The value of woodlots to 
farmers should make definite efforts to 
control insect pests practicable. The suc- 
cess of these efforts will depend to a large 
extent on the vigilance of the manage- 
ment. 
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THE RELATION OF INSECTS TO SHELTERBELT PLANTATIONS 
IN THE GREAT PLAINS 


By N. D. WYGANT 
Bureau of Entemology and Plant Quarantine, Fort Collins, Colo. 


HE recent undertaking of planting 
trees in the Great Plains by the 
U. S. Forest Service is resulting in 
the establishment of hundreds of miles of 
shelterbelts and many farmstead plantings. 
An important consideration in the care of 
these trees is their protection from in- 
sects. Investigation of insects affecting 
trees in the Great Plains was started with 
the beginning of the planting project in 
1935 and has been continued since then 
but less extensively than was planned 
when the project was first started. Ob- 
servations and studies of the important 
insect pests were made in some of the old 
plantations established when the plains 
were first settled, in native timber in the 
“breaks” or ravines, and in the newly 
planted shelterbelts. 

The Great Plains is in a transition zone 
between the humid region to the east and 
the semiarid region to the west and is di- 
vided into the tall-grass prairie in the 
eastern portion and the short-grass prairie 
in the western! It is characterized by 
low annual precipitation, the rains occur- 
ring mostly during the summer; frequent 
droughts; frequent hot, desiccating sum- 


Possibilities of shelterbelt planting in the plains region. 
Lake States Forest Experiment Station, U. S. Forest Service. 


mer winds; cold winter winds and _bliz- 
zards; great temperature range with sharp 
changes; and nearly constant winds of 
high velocity with an average of 10 to 12 
miles per hour. Conditions for plant 
growth become less favorable from the 
east to the west owing to decrease in an- 
nual precipitation. The aspect of the re- 
gion is from a level to a gently rolling 
plain devoid of native trees except along 
streams and ravines. The landscape is 
dotted here and there with shelterbelts and 
plantings around the farm homes. The 
success of these old plantings depended 
largely upon the soil and its ability to 
absorb and retain the precipitation which 
in some places is near the minimum for 
satisfactory tree growth. 

The farmstead plantings are an impor- 
tant asset to the farmers in providing 
shade for livestock, protection from wind, 
fuel wood, fence posts, and many intangi- 
ble benefits. The plantings represent a 
large investment and more intensive insect 
control measures can justly be carried out 
in them than in natural forests. 

In years of average or above average 
precipitation the trees make good growth 


Prepared under the direction of 


201 pp., illus. 1935. 
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but during unfavorable years the trees 
may become weakened and are killed by 
borers or by grasshoppers or other leaf- 
eating insects that may occur during the 
severe drought periods. 

During the 3 years’ study of insects in 
the Great Plains the most important de- 
foliating insects have been found to be 
the grasshoppers, which have in some 
cases killed the trees in 1 year, especially 
the newly planted ones. They not only 
ate off the leaves but also in some cases 
chewed off the green bark. The spring 
cankerworm, Paleacrita vernata (Peck), 
has been severe in Nebraska and Kansas 
and has weakened many American elms, 
Ulmus americana L., making them sus- 
ceptible to injury by the flat-headed apple- 
tree borer, Chrysobothris femorata (Oliv.). 
Several species of hornworms have worked 
rather extensively in Nebraska and South 
Dakota in the older plantings of green 
ash, Fraxinus pennsylvanica lanceolata 
(Borkh.) Sarg. 

The most serious insect problem is that 
of the borers. The weakening effect of 
the drought appears to underlie a great 
deal of the borer damage and greatly 
complicates their control. The two agents 
are so closely tied up in some cases that 
it is impossible to evaluate the importance 
of the borers. 

Most of the borer studies in the Great 
Plains have been made on the flat-headed 
apple-tree borer, Chrysobothris femorata, 
the carpenter worm, Prionoxystus robiniae 
(Peck), and a round-headed borer, Tylon- 
otus bimaculatus Hald. 

There are several common species of 
borers in the region and practically no 
species of tree from the time it is planted 
until it reaches maturity is immune from 
their attacks. Transplanted trees are sub- 
ject to attack by Chrysobothris femorata 
until the root systems become well estab- 
lished and so are the drought-weakened 
older trees. The cottonwood borer, 
Plectrodera scalator (F.), has made the 
establishment of cottonwood (Populus sp.) 


in certain sections of Oklahoma and Kan- 

sas very difficult. The larvae of this spe- 

ciés hollow out the bases of the young 

cottonwoods and the trees either break off 

in the wind or die from lack of conduc- 

tion. Other common species of borers de- 

structive to trees in the plains region 
are: To green ash, the carpenter worm, 
Prionoxystus robiniae, and a_ round- 
headed borer, Tylonotus bimaculatus; to 
black locust (Robinia pseudoacacia L.), 
the locust borer, Cyllene robiniae (Forst.) ; 
and to honey locust (Gleditsia triacanthos 
L.), a flat-headed borer, Agrilus difficilis | 
Gory. Injury by these borers, except pos- 
sibly that of the cottonwood borer which | 
seems to be more aggressive, is most com- | 
mon on dry sites. During the present | 
drought period, however, some of the na- . 
tive trees on the moist sites in the ravines : 
have been killed by borers. Certainly » 
some of these trees can survive the dry ° 
periods if they are protected from bor- - 
ers, although there are old shelterbelts : 
dying that show very little evidence of | 
borer damage. 


EPIDEMIC OF Chrysoboihris femorata NEAR | 
LIncoLn, NEBR. 


A severe outbreak of the flat-headed | 
apple-tree borer occurred in the vicinity j 
and west of Lincoln, Nebr., during the : 
summer of 1937. The borer population - 
had been increasing since 1934, but 1937 i 
was the first year that defoliation by the « 
adults was ever noted. In the literature ¢ 
available no record has been made of this « 
type of damage. The beetles chewed off | 
the bases of petioles causing the leaves : 
to fall to the ground, but they did not | 
feed upon the blades. The peak of this: 
injury occurred around the first of July, : 
and by July 15, when the feeding had: 
practically ceased, many of the trees were 
barren and the ground was covered with! 
leaves typical of late autumn. In several 
areas where injury was most severe many} 
of the buds were chewed off and the green; 
bark eaten off the young branches. This} 


ee 
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type of feeding by the adults may have 
always occurred, but the population was 
never sufficiently great to cause noticeable 
injury. 

The species of trees most severely in- 
jured by the adults were American elm, 
cherry (Prunus sp.), pear (Pyrus sp.), 
and pin oak (Quercus palustris Muench- 
hausen). The species on which feeding 
was light appeared to be apple (Malus 
sp.), willow (Salix sp.), and Russian 
olive (Elaeagnus angustifolia L.). The 
species nearly immune from feeding, al- 
though there was occasional injury when 
none of the favored hosts were in the 
near vicinity, were boxelder (Acer _ne- 
gundo L.), green ash, cottonwood, osage 
orange (Toxylon pomiferum Raf.), Chi- 
nese elm (Ulmus spp.), honey locust, and 
maple (Acer spp.). Emergency holes 
were present on many species including 
those on which the adults did very little 
feeding. The beetles are strong flyers, as 


several defoliated trees were observed at 


least a quarter of a mile from a possible 


source of infestation. 


The fruit orchards sprayed with lead 
arsenate as part of the yearly spray pro- 
gram were not injured by the beetles, but 
the unsprayed ones were completely de- 
foliated. This indicates that the lead 
arsenate either repels or kills the beetles 
and that such a spray can be used to pro- 
tect shade trees. 


RELATION OF EpipeMic oF Chrysobothris 
femorata To CLIMATE 


The weather at Lincoln, Nebr., has been 
abnormal since 1934. Precipitation has 
been deficient and summer temperatures 
very high. The following discussion aims 
to show the relation of the epidemic of 
Chrysobothris femorata to preceding and 
present weather conditions. 

In Figure 1 the solid line shows graphi- 
cally the monthly precipitation records 
for Lincoln, Nebr., from 1931 to 1937 
inclusive. The broken line represents the 
50-year average precipitation from 1887 
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to 1936. About 75 per cent of the average 
precipitation is received from April to 
September, inclusive, and 25 per cent dur- 
ing the other six months. The chart 
starts with the year 1931, during which 
the precipitation was considerably above 
average. The following two years were 
slightly below average, but the drought 
actually began in 1934 with a deficiency 
of 37 per cent, which occurred during 
spring and midsummer or the important 
part of the growing season. During 1935 
precipitation was about 2 inches, or 7 per 
cent, deficient; and during 1936, the most 
severe drought year of all, there was a 
deficiency of 13.25 inches, or 49 per cent. 
During July of that year there was only 
0.08 of an inch of rain, whereas the aver- 
age is 3.76 inches. The precipitation dur- 
ing 1937 was deficient by 7.98 inches, and 
that was a favorable year for development 
of the flat-headed apple-tree borer. 

The abnormally high temperatures dur- 
ing the dry years have increased the se- 
verity of the drought by increasing evapo- 
ration and transpiration. The first un- 
usually warm year at Lincoln was in 1934 
when the average daily maximum for July 
was 100.2° F., whereas the 50-year aver- 
age is 88.7° F. The temperatures during 
most of the summer of 1935 were some- 
what above normal but not seriously high. 
In 1936 the high temperatures were record- 
breaking with an average daily maximum 
of 101.1° F. for July. The maximum 
temperatures for that summer were 103° 
F. in May, 115° in July, 110° in August, 
and 101° F. in September. It was during 
this summer that the population of the 
flat-headed apple-tree borer increased tre- 
mendously. 


RELATION oF INJURY By Chrysobothris 
femorata TO TREE GROWTH 


Increment cores were taken from 38 
American elm trees on September 2, 1937, 
18 of which were from trees partially or 
entirely killed by larvae of Chrysobothris 
femorata during the summer, and 20 from 
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trees uninjured by the borer, to determine 
relative growth of the two groups. Ameri- 
can elm was selected for the study be- 
cause it was the species most seriously af- 
fected by the borers and is the most com- 
mon native and planted tree of the region. 
The average d.b.h. for the injured group 
was 8.33 inches, the average for the un- 
injured group 9.74 inches, and the aver- 
age height for all trees was 30 feet. The 
trees, as well as could be determined from 
the increment cores, were planted between 
1923 and 1925 and were several years 
old when set out. The 18 trees injured 
by the borers were planted on a filled-in 
gully in the bottom of which were stone, 
tin cans, etc., and on top of which was a 
mixture of clay and black topsoil which 
extended to a depth of at least 4 feet, 
or as far as could be reached with the 
soil auger. The surface was sodded and 
the trees were not close enough to com- 
pete for sunlight, although there probably 
was some root competition for moisture. 
The trees uninjured by the borers were on 
undisturbed soil not over 100 to 150 
yards from the injured group. All the 
trees were almost entirely defoliated by 
the beetles early in July, all were in- 
fested with eggs, and by the middle of 
August all had sent out a few new leaves. 
With the rapid development of the larvae 
during the latter part of August the leaves 
of the injured trees began to turn brown. 
The uninjured trees continued to send out 
a few new leaves the rest of the summer. 

Figure 2 shows the relation of growth 
of the two groups of trees from 1926 to 
1937. During 1926 growth was poor be- 
cause the trees had not yet fully recovered 
from transplanting. From 1927 to 1933 
the trees made excellent increment, reach- 
ing maximum growth during 1932, the 
year following the wet year of 1931. 
Growth slowed up during 1933 probably 
owing to a dry spring. The following 
year was dry and hot during the spring 
and summer and the growth rate con- 
tinued to decrease. The precipitation dur- 


ing the fall of that year and the spring of 
the next year was about average and the 
growth rate of 1935 increased over that 
of 1934. The season of 1936 was 49 per 
cent deficient in precipitation and_ the 
temperatures very high. The year of 
1937 was also deficient in moisture, and 
the growth rate continued to decline. 

The growth rate of the trees in the 
filled gully, or the well drained site, was 
somewhat better than that of those on the | 
undisturbed soil during years of average 
or better than average precipitation. The 
peak of growth was reached in 1932 when — 
the average diameter growth of the 38 | 
trees was .737 inch, which is very good | 
growth. With the beginning of below — 
average precipitation after 1932 the » 
growth rate of the trees on the drier : 
(filled-in) site began to decline more : 
rapidly than those on the more favorable : 
site. The difference in rate of growth . 
between the two groups was greatest dur- - 
ing 1936 and 1937. The growth rate of | 
the uninjured trees during 1937 in spite : 
of the defoliation by the beetles was : 
greater than that of the injured trees | 
during 1934 and 1936. The trees on the : 
dry site were weakened so badly that the : 
borers were able to develop, but the trees 
on the site better able to retain moisture 
although weakened by the drought were : 
sufficiently vigorous to prevent their de- - 
velopment. 


— 


RELATION OF ARTIFICIAL WATERING TO 
InJuRY By Chrysobothris femorata 


An attempt to stimulate tree growth 
with fertilizer and water during August | 
to prevent borer development was unsuc- - 
cessful. The borers were so well estab- - 
lished when the trees were first watered | 
that it could not be determined whether + 
artificial watering would have stimulated | 
vigor and saved the trees. Observation } 
of a great many elms in the city of Lin- - 
coln, however, showed that nearly all the 
trees that succumbed to attack were on ) 
unwatered lawns and vacant lots. Very } 


= 


| 
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green all summer. 


RELATION OF BorER INJURY IN GREEN ASH 
To DEATH OF THE TREES 


During the last 4 or 5 years the older 
green a trees in central Nebraska have 
been dying. Those trees on the old tree 
claims on the higher ground were the 
first to die, and Seri the last 2 or 3 
years some of the native ash has died. 
On all the areas examined the carpenter 
worm, Prionoxystus robiniae, and the 
-round-headed borer Tylonotus bimacula- 
tus were found to be present. In some 
places the damage by these two borers 
was heavy whereas in others the damage 
was very light. 

_ In order to ascertain the exact amount 
of damage done by borers in a typical 40- 
-year old green ash claim near Broken 
Bow, Nebr., eight dying trees were cut 
on August 16-20, 1937, the bark peeled 


: 
trees died on lawns that were keep 


INCHES 
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off, and the cambium areas killed by 
borers drawn to scale on graph paper. 
Figure 3 illustrates a tree that has been 
severely injured and Figure 4 one that has 
received a little less than average injury. 
The tree represented in Figure 3 was 
dead above a height of 12 feet with three 
foliated limbs below this height. The tree 
in Figure 4 was dead above a height of 
15 feet with a few lower branches foli- 
ated. The green ash die from the top 
downward over a period of several years. 
The heaviest injury occurs at the ground 
line with lighter injury on up the trunk. 
The trees are shown to a height of 9.5 
feet in the illustrations but were examined 
to well above the last green bark. 

The tree in Figure 3 must have been 
suffering severely from borer injury and 
perhaps dying from that cause. Although 
the tree in Figure 4 was dying, the in- 
jury certainly was not caused by the work 
of the borers. Of the eight trecs ex- 
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amined, two were as severely injured as 
that in Figure 3, three intermediate in 
injury between those in Figures 3 and 4, 
two similarly injured to that in Figure 4, 
and one less than Figure 4. Two of the 
trees were injured sufficiently to allow 
their condition to be charged to borer 
damage, but the other six were apparent- 
ly dying from lack of moisture. The 
borer activity in green ash in the vicinity 
of Broken Bow, Nebr., appeared to be no 
greater during 1937 than during the previ- 
ous two seasons. 


SUMMARY 


Borers have been the cause of the most 
perplexing insect problems encountered in 
planting trees in the Great Plains, and 
most of the studies of insects there have 
been with that group. Most of the de- 
foliators can be controlled with a poison- 
ous spray, excepting the grasshoppers, 
which can be controlled only by exten- 
sive organized campaigns with poisoned 
bait. The work of the borers is closely 
tied in with the drought, and it is often 
difficult to determine their importance. 


Most of the studies have been with Prion- 
oxystus robiniae and Tylonotus bimacula- 
tus in green ash (Fraxinus pennsylvanica 
near Broken Bow, and with 


lanceolata) . 


INCREMENT IN INCHES - RADIAL GROWTH 


o26 26 30 32 34 36 


YEAR 


————._ TREES NOT INJURED BY BORERS 
Sed coneres a) TREES KILLED BY BORERS 1937 


Fig. 2.—Relation of growth of American elm to 
injury by C. femorata, Lincoln, Nebr., 1937. 
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Chrysobothris femorata in American elm 
(Ulmus americana), near Lincoln, Nebr. 

The epidemic of C. femorata has built 
up rapidly in the vicinity of Lincoln since 
1934 with the beginning of a_ severe 
drought. During June and early in July 
of 1937 thousands of American elms were 
defoliated by the feeding of the beetles. 
The adults chewed off the leaves at the 
base of the petiole, letting the leaves fall 
to the ground. American elm, 
pear, 
hosts for the adults, with less extensive 
feeding on other species. 


cherry, | 
and pin oak were the preferred | 


The fruit or- | 


| 


chards sprayed with lead arsenate were : 
not injured by the beetles whereas the : 
unsprayed ones were completely defoli- . 


ated. 


The epidemic of the flat-headed apple- | 


tree borer is associated with the drought 


which became serious in 1934 and _ has : 


continued to the present time. The most 


critical year was 1936 when precipitation - 


was 49 per cent deficient. 


It was during : 


that year that the tremendous population - 


of the borer built up, giving the heavy 
beetle emergence in June 1937. 
mally high summer temperatures have 


Abnor- > 


also increased the intensity of the drought. » 


Growth studies of 18 American elm 
trees on a dry site and partially to entire- 
ly killed by the borers, as compared with 


q 


/ 


20 trees of similar age and size not in- | 


jured by the borer and on a more moist 


{ 


site, showed a great difference in rate of | 


growth between the two groups during 
the last 4 years. The growth rate of the 
two groups had been practically the same 


Q 
f 
( 


before the beginning of the drought. : 
This indicates that trees suffering most ‘ 


from drought are the first to be killed. 
Eggs were laid on all trees and the vigor 


| 


J 


of the trees apparently determined the | 


success of borer development. 


An attempt to stimulate tree oromn | 


with fertilizer and water during August 


| 


p 


to prevent borer development was unsuc- ) 
cessful because the borers were too well! 
established before the experiment was be-} 
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gun. Observation of a great many city 
elms showed that nearly all the trees that 
succumbed to attack were on unwatered 
lawns or vacant lots. 

During the last 4 or 5 years the older 
green ash both native and planted in cen- 
tral Nebraska has been dying. All of the 
areas examined showed very light to heavy 
damage by the carpenter worm, Prion- 
oxystus robiniae, and a round-headed bor- 
er, T'ylonotus bimaculatus. 
trees were examined, and the injured cam- 
bium area showed that two of the eight 
trees were suffering from borer damage, 
but the other six were apparently dying 
from lack of moisture. 

While some progress has been made in 


Eight dying 
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determining the role of borers in planta- 
tions and native trees in the Great Plains, 
their importance as tree killers has not 
been definitely established. For example, 
the flat-headed apple-tree borer infests 
only the severely drought-weakened trees, 
but if these weakened trees could be pro- 
tected from borers it is not known wheth- 
er the trees would die anyway or whether 
they would recover with the return of 
average climatic conditions. Examination 
of dying green ash in central Nebraska 
showed that while work of P. robiniae 
and 7. bimaculatus may have contributed 
to the death of some of the trees they 
were not the primary cause of the de- 
cadence of the plantations. 


%R®R 


[ease operations in Canada’s forests provide employment on the average for 
about 84,000 men on a yearly basis, but as most of this work is of a seasonal 
nature it is estimated that about 240,000 men derive a substantial part of their em- 
ployment in the woods. Except on the coast of British Columbia, logging is mostly 
a winter operation, and offsets to a considerable degree the inactivity in many other 
industries such as agriculture, building, road and railway construction and main- 


tenance at this time of the year. 


\ 


WEDNESDAY AFTERNOON SESSION, JUNE 29, 1938 
Chairman: J. O. WiLson 


FOREST PRODUCTS RESEARCH IN RELATION TO CANADIAN ECONOMY 
By T. A. McCELHANNEY 


Superintendent, Forest Products Laboratories of Canada 


ESEARCH in the field of utiliza- 
R tion of any natural resource should 
be carried out with the purpose 
in view of using that resource to the best 
possible advantage in the national inter- 
est. Forest products research is important 
in Canada for a number of reasons, among 
the principal of which are: 

1. The industries which depend on the 
forests for their raw material are exten- 
sive and varied and involve some highly 

scientific processes. 
_ 2. Canada is a large exporting coun- 
try and her products must be of a kind 
and quality that will permit them to meet 
world competition. 

3. For the continued well-being of 
industry it is of vital importance that re- 
sources be used in the most efficient man- 
ner possible and with a minimum of 
waste. 

4. Raw material should be processed 
in Canada to as high a degree as is con- 
sistent with the requirements of domestic 
and export markets. 

The wood-using industries occupy a 
very important place in Canada in rela- 
tion to value of production, influence on 
trade, employment of skilled workers and 
labor, and in their general effect on the 
well-being of other industries engaged in 
manufacturing supplies and equipment for 
the forest products industries and in sup- 
plying transportation for their products. 

The forests of Canada extend in a con- 
tinuous belt from the Atlantic to the Pa- 
cific Ocean. Generally speaking, only in 
the northern portion of the Dominion 
where climatic conditions are too severe 
for tree growth, in the southern part of 


the three middle western provinces, which 
consist largely of open plains, and in the 
higher portions of the mountainous dis- 
tricts, is the country unsuited for growing 
forests. 

The total land area of Canada is 3,466,- 
596 square miles, of which 1,223,522 
square miles (35 per cent) is forested. 
Not all of this, however, can be consid- 
ered productive forest area, but it is esti- 
mated that there is an area of about 360,- 
549 square miles of timber which at pres- 
ent may be considered merchantable, and 
408,914 square miles of young growth, 
making in all 769,463 square miles of 
productive forest land. This is equivalent 
to 22.2 per cent of the total land area 
of the Dominion. 

The following tabulation gives the areas 
of productive forests by types: 


Type of forest Square miles 


Soliwood ee ee 442.354 
Mixed wood = == ee 221.138 
Ear GIW00 Cline eS we 105,971 

Totals: 769,463 


In order to obtain a clearer picture of 
the timber which is of more or less im- 
mediate value commercially, an estimate 
is given in Table 1 of the volume of hard- 
woods and softwoods which under pres- 
ent conditions is considered sufficiently 
accessible to make extraction commer- 
cially feasible; also the total amount of 
timber of merchantable size. 

Of the accessible timber about 21.5 per 
cent is hardwood, whereas, based on the 
total stand, only about 19 per cent is 


hardwood. 
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TABLE 1 
TOTAL MERCHANTABLE TIMBER 
Accessible Inaccessible Total 
Million Million Million 
cu. ft. cu. ft. aie. 
Softwood 133,291 88,785 O22) 
Hardwood _..- 36,853 14,727 51,580 
Waqiall eee 170,144 103,512 273,656 


Table 2 indicates the relative amounts 
of large and small material and is of 
special significance in evaluating the for- 
est areas from a sawmill standpoint. 

It will be of interest to note that of the 
timber of sawlog size, 10 inches d.b.h. 
and over, only a little over 12 per cent is 
hardwood, whereas in the smaller mate- 
rial, nearly 29 per cent is hardwood. 
This latter figure is of particular sig- 
nificance as it indicates a very real prob- 
lem in a great many pulpwod limits, viz.: 
the disposal of the hardwoods, especially 
white and yellow birch, which cannot now 
be used economically for pulp. 

Table 3 may be of interest in indicating 
the regional distribution of forest re- 
sources, 

In total merchantable timber Quebec 
leads all other provinces, followed closely 
by British Columbia and Ontario. British 
Columbia has more softwoods than any 


TABLE 2 
ACCESSIBLE MERCHANTABLE TIMBER 


Sawlogs ~ Small material 
10 inches d.b.h. 4 to 9.5 inches 
and over d.b.h. 
Million feet 
board measure Thousand cords 
Softwood __ 215,044 788,807 
Hardwood ____ 30,269 318,372 
Total 245,313 1.107,179 


other province, but its hardwoods are 
very limited. 

The forest products industries repre- 
sent a capital investment of over eight 
hundred million dollars; they provide em- 
ployment for nearly two hundred thou- 
sand people; salaries and wages paid 
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amount to nearly one hundred and fifty | 


million dollars per year. Details with re- 


spect to the different branches of the © 
wood-using industries are given in Table | 


4. 

To support Canada’s forest products in- 
dustries the forests must each year supply 
a volume of wood equivalent to 2,567,- 
493 thousand cubic feet of standing tim- 
ber. Table 5 shows the different purposes 
for which this timber is required. 

It will be noted from Table 5 that from 
a quantity standpoint fuelwood leads all 
other products, followed closely by logs 


and bolts, and then by pulpwood. Since : 
a large proportion of the products manu- - 


factured from logs, bolts, and pulpwood 


is exported, from the standpoint of do- . 


mestic consumption fuelwood assumes an 


even more important place in annual re- - 


quirements. In terms of values, of course, 
the same percentages do not hold, as a 


good deal of the wood used for fuel - 


consists of limbs, defective trees, 


OF : 


species which have little value for lumber - 


or pulp. 
An examination of Tables 4 and 5 
shows that while the amount of wood 


used for pulp is only about three-quarters : 
of that used for sawn timber, the value : 


added by manufacture into pulp and pa- - 
per is much greater than that of the lum- - 


ber production. 
for fuelwood, logs and bolts, and pulp 


TABLE 3 
TOTAL MERCHANTABLE TIMBER BY PROVINCES 


Softwoods Hardwoods Total 

Million Million Million 

cu. ft. cu. ft. CU. fle 

Prince Edward 

Island 104 14 118 
Nova Scotia Ses) 808 4,583 
New Brunswick. 7,626 3,570 11,196 
Quebec 63,148 14,847 77,995 
Ontanioy eee 47,339 14,387 61,726 
Manitoba ___ 1,470 2,229 3,699 
Saskatchewan 2,552 Bae 8,104 
Alberta seen O14 O() 9,805 29,295 
Britis: Columbia. 76,572 368 76,940 
“SP Gtal eee 202,076 51,580 273,656 


A comparison of figures : 
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and paper will emphasize the significance 
of refinements of processing in adding to 
the final value of the products and the 
benefit which accrues from 
production standpoint. 

Table 6 which gives an estimate of the 
stands of merchantable timber by species, 
will serve to indicate why certain timbers 
eccupy such predominant place in the 
wood-using industries in Canada, and also 
some of the problems which must be 
undertaken in finding uses and markets 
for timber at present found in large vol- 
ume but used only to a limited extent. 

Of particular interest in Table 6 is the 
commanding position of spruce and bal- 
sam, which together amount to about 60 
per cent of all the softwoods in Canada 
and nearly 50 per cent of all the mer- 
chantable timber of Canada. These two 


a wealth- 


species, together with western hemlock of. 


the Pacific Coast, are responsible for 
Canada’s important position in the pulp 
and paper industry of the world. 


1021 


In view of the amount of timber which 
has been available in nearly all sections 
of Canada during the period of its rapid 
development, the necessity of curtailment 
in its use has not heretofore been a factor 
commanding very great attention, Each 
year, however, the areas of virgin timber 
are becoming more distant from centers 
of manufacturing and the problem of 
managing the more accessible timber- 
lands becomes of greater significance. 
With a greater degree of management of 
forest land, consideration must be given 
to the kind and quality of the timber to 
be grown. 

The general problem resolves itself 
into two main components: 1. Growing 
the kinds of forests most likely to meet 
the requirements of the wood-using indus- 
tries; and 2. Utilization of forest re- 
sources to the greatest advantage. 

No hard and fast line separates the two 
fields of endeavor and for the greatest 
effectiveness, research in forestry and in 


TABLE 4 
SUMMARY STATISTICS OF FOREST INDUSTRIES—1936 
Capital No. of Salaries Value added 
invested employees and wages by manufacture 
Dollars Dollars Dollars 
Woods operations 95,000,000 90,000 54,000,000 134,804,228 
Lumber industry ees 78,294,341 28,760 21,357,038 35,982,667 
Eulp and paper... = Spe 539,350,001 30,054 40,063,852 87,150,666 
Wood-using industries - = 95,307,734 28,713 23,184,941 37,027,889 
Paper-using industries 45,518,155 10,047 10,798.158 12,119,859 
Tiga, oe Se 853.470,231 187,574 149,405,989 307,085,309 
1Exclusive of the printing trades. 
TABLE 5 
AVERACE ANNUAL UTILIZATION OF PRIMARY FOREST PRODUCTS—1927-36 
Equivalent vol- Percentage 
ume of standing of volume 
Product Commercial unit Volume used timber, m. cu. ft. used 
Gl bie eames M. ft. b.m._ : 3,812,341 834,903 32.6 
oe ood 5 pee es = Cords, ea ee 5,765,750 674,593 26.3 
Erelwood _—___-______-_Cords 9,246,562 878,423 34.2 
te i ais 6,026,760 72,321 28 
Telegraph & telephones palecwNGs exes ee 710,293 9,234 a 
Round mining timber Guisnttis amet Sale 6,402,584 8,323 : 
Posts __— COPS Cee 14,759,033 29,518 ill 
Wood for ‘distillation... __ Cords 46,335 5,699 ae 
Fence-rails __ : SING: eee 5,115,156 Thee He 
roducts___ , : 
3a i oo — a 2.567.493 100.0 
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forest products utilization must go hand- 
in-hand. With increased diversity in the 
products of the wood-using industries and 
with a greater degree of management of 
forests, interdependence will become even 
more pronounced. To illustrate this point, 
brief reference might be made to a few 
problems in which the forester and the 
utilization engineer may be of help to 
each other: 

1. Marketing of hardwoods which oc- 
cur on pulpwood limits. 

2. Use of small timbers for fence 
posts, poles, pickets, fuelwood, etc. 

3. Use of timber for buildings, tele- 
phone lines, bridges, culverts, and other 
improvements in connection with logging 
operations, forest reserves, and forest ex- 
periment stations. 

4. Use of forest experiment stations as 
field laboratories for experimental work, 
as for example, in carrying out service 


TABLE 6 
TOTAL STAND OF MERCHANTABLE TIMBER BY 
SPECIES IN THOUSANDS OF CUBIC FEET 
OF STANDING TIMBER 


Softwood species M. cubic feet 


Wihitee pine we see ence as 3,626,142 
Red spines Bey ere! — 1,101,969 
Jack and lodgepole pine 40,596,260 
Larch 3. eee eens 630,275 
SDUUCe 3. ee 2 oe) 101,790,778 
Dalsarvefirs. = -. 2 <<a wee 33,555,873 
Hemlockhtes::- eae re 14,184,759 
(Cedar tee eae 12,373,075 
Due a Si hee 13,102,347 
Ponderosa PINCH = a 445,780 
Wellowecedar = ss-ssses meee 668,433 

LO ball reeset ce . 222,075,691 


Hardwood species M. cubic feet 


Wello waite bee nee 6,184,305 
WARE Whig, ee 14,587,573 
Maples ics aera st 4,706,250 
Béech sas on 1,009,012 
basswood a= eee ee 375,105 
PART te, Gee oe Se eae 337,012 
lin tet as eee ee age 933,827 
Wakcy =: 053) ears Coe oe 134,810 
Poplars. eee See 23,051,828 
Cottonwood sae aenen een 247,333 
Other hardwoods _ 13,123 

Total ee OND SOMO 
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tests for treated and untreated timber and 
in investigations of the classification of 
timbers by size and quality for marketing 
to best advantage. 

5. The effect of silvicultural practice 
on the qualities of lumber for various | 
purposes, as in the case of (a) poplar for 
matches, and (2) the relation between 
density of wood and volume of annual in- . 
crement in terms of yield of pulpwood. 

6. Education of the farmer and other | 
small woodlot owners to use his land for - 
growing forest crops to provide the great- . 
est revenue. This involves the marketing , 
of such wood for the uses which will | 
yield the greatest profit. 
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Forest products research is essentially 
the carrying out of investigations of the » 
properties of various woods and of their - 
relative suitability for various purposes. . 
Such work is to a large degree funda- - 
mental. From that point research extends : 
to the processing of the different species : 
into marketable products. This opens up 
fields of endeavor for the chemist, biol- . 
ogist, physicist, and engineer. The third 
field of forest products research relates : 
to the marketing of commodities. 

Forest products research has, of course, . 
been carried on for centuries. The sea- - 
soning of timber, the use of glues in wood | 
fabrication, the preservative treatment of | 
timber, the use of wood for the manufac- - 
ture of paper were subjects of enquiry ' 
long before forest products research was : 
undertaken in fully organized laboratories. . 
Organized forest products research is only | 
a development of the last thirty or forty | 
years, but I think it may be said quite : 
fairly that more knowledge has accumu- - 
lated and more progress has been made ' 
in the scientific processing of wood in that | 
time than in all the ages preceding. The : 
establishment in the United States of a 
forest products laboratory at Madison, , 
Wisconsin, about thirty years ago, was | 
followed soon after by the setting up of | 
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similar laboratories in India, Canada, 
South Africa, Great Britain, Australia, 
New Zealand, and in many European 
countries. It is of interest to note that 
these laboratories were established not 
only in countries such as Canada and the 
United States which have extensive timber 
resources, but also in countries such as 
Great Britain which import nearly all 
their requirements of timber. 


Laboratories were established in Canada 
in 1913 at Montreal, in cooperation with 
McGill University, as a part of the Forest 
Service of the Department of the Interior. 
A branch of the laboratories was set up 
in 1918 in Vancouver at the University 
of British Columbia to test British Colum- 
bia timbers. This branch is still main- 
tained with a considerably expanded field 
of activities. In 1928, a pulp and paper 
building was erected in Montreal by the 
Canadian Pulp and Paper Association for 
a pulp and paper institute in which the 
activities of the Association, the Pulp and 


Paper Division of the Laboratories, and 


the cellulose research work of McGill Uni- 
versity could be centered. Since that time 
the research work at the Institute has been 
under the direction of a Joint Administra- 
tive Committee consisting of representa- 
tives of the government, the pulp and 
paper industry, and McGill University. 
The main laboratories were moved to Ot- 
tawa in 1927. Their work includes studies 
of the mechanical, physical, and chemical 
properties of the different species, wood 
preservation, lumber seasoning, wood 
structure, chemical utilization of wood, 
wood fabrication, scientific marketing 
problems, and a great many associated 
problems in general utilization. 


Putp AND PAPER RESEARCH 


The tangible results of research in 
this field are probably more apparent 
than in any other field of research in for- 
est products in Canada. The industry has 
increased in size about ten-fold in the 
past thirty years. In eastern Canada it 
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has supplied an enormous market for the 
small spruce and balsam under 7 inches 
in diameter and for tops of larger trees, 
material which is of little value for lum- 
ber. On the Pacific Coast it has provided 
an outlet for western hemlock which oc- 
curs in stands with Douglas fir, spruce, 
and cedar, constituting a difficult problem 
in marketing. In the past 12 years, im- 
provements in the manufacture of news- 
print alone as the result of mill and 
laboratory research have reduced the cost 
of manufacturing about $15 per ton, which 
on the production of Canadian mills rep- 
resents a total reduction in cost of about 
$50,000,000 per year. Significant im- 
provements have been made in other pulp 
and paper processes and in the devising 
of instruments for evaluating the quality 
of pulp and paper. Waste has been re- 
duced, as for example, in the utilization 
of screenings and other material from 
pulp mills for the manufacture of a wide 
range of insulating and building boards. 


THE PRESERVATIVE TREATMENT OF Woop 


It is only a little over thirty years since 
the first wood-treating plant was estab- 
lished in Canada. In recent years about 
200,000,000 f.b.m. of timber has been 
treated for ties, poles, piling, bridge tim- 
bers, wharves, flooring, paving blocks, 
and minor uses. Such treatments have 
resulted in prolonging the life of timber 
in service by from two to ten times. Prob- 
ably of equal importance have been the 
improvements in processes of treatment 
which have resulted from research where- 
by some of the more refractory hardwoods 
and even some of the softwoods which at 
one time were considered impossible for 
treatment may now be treated quite satis- — 
factorily. Thousands of miles of Cana- 
dian railroads are running on beech, ma- 
ple, and birch ties cut from the centers of 
logs, a good deal of which material at 
one time was considered of little value 
except for fuelwood. The treatment of 
timber has recovered for wood a large 
market in bridges and culverts which a 
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few years ago appeared doomed to be lost 
almost entirely to steel and concrete. 


LUMBER SEASONING 


The seasoning of lumber is one of the 
most important phases of lumber manu- 
facture from an economic standpoint and 
one of the most difficult from a scientific 
standpoint. If precautions are not taken, 
losses in lumber seasoning through check- 
ing, warping and bowing, frequently re- 
sult in degrade amounting to 20 per cent 
or more of the value of the green lumber. 
Most important advances have been made 
in the design of dry-kilns and in equip- 
ment for automatically regulating the tem- 
perature, relative humidity, and circula- 
tion of the air in kilns. Studies in sea- 
soning have not been confined to the re- 
quirements of local markets but have in- 
cluded the investigation of the moisture 
contest demands of different export mar- 
kets where climatic conditions vary over 
a wide range. Complaints of failure of 
timbers in foreign markets are frequently 
traceable to improper attention to the con- 
ditioning of the timber for these markets. 
Closer study of these markets and col- 
laboration between laboratories in import- 
ing and exporting countries have done a 
great deal in improving lumber conditions. 
A most important factor in this connection 
has been the development of the electric 
moisture meter by which instantaneous de- 
terminations of moisture content may be 
made. 


BLUE STAIN AND Moutp 


The staining of logs before sawing and 
the staining and moulding of sawn lum- 
ber, particularly the sapwood of pines, in 
the seasoning yard, have been responsible 
for losses ef hundreds of thousands of 
dollars per year. In one year it was esti- 
mated that blue stain in seasoning white 
pine in eastern Canada alone was respon- 
sible for degrade to the amount of over 
one million dollars. Blue stain and mould 
are also the cause of serious degrade of 


lumber in the ships’ hold, especially when | 
it has to go long distances through the : 
tropics. Researches and _ investigations ; 
carried out by companies manufacturing | 
chemicals and by forest products labora- 
tories have resulted in the installation of | 
dipping tanks in most of the pine mills | 
and in a number of mills manufacturing 
other species. Dipping in these chemicals 
has in many cases reduced losses very 
substantially, and still further improve- 
ments are being made in the chemicals | 
used and in the handling of timber after | 


treatment. 


IMPROVEMENTS IN Woop GLUES 


Very rapid advances have been made — 
in the use of plywood and these are large- 
ly attributable to improvements which have | 
been made in the quality of wood glues 
and particularly in the development of wa- 
ter-resistant glues. Plywood may now be 
obtained which is suitable for exterior as 
well as for interior use. It has many 
advantages over solid wood for certain 
purposes; it has opened up a very attrac- 
tive market for high-grade logs, and new 
uses are constantly being found for the 
lower grades of veneers obtained from the 
center of the log. This development 
has resulted not only in economies in 
the use of wood, but in developing mar- 
kets for other wastes since a great deal of 
glue is itself recovered as a by-product 
from other industries, as in the case of 
blood and hide glues from abbatoirs. 
Collaboration of the Forest Products 
Laboratories with industry has played a 
large part in improving and _standardiz- 
ing the quality of glues and their method 
of application. 


THE UTILIZATION OF LOGGING AND 
SAWMILL WASTE 


The utilization of logging and manu- 
facturing waste is too broad a subject to. 
be dealt with in detail here. Develop- 
ments in the use of sawdust for fuel in 
the Pacific Coast is, however, of special — 
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interest and indicates the possibilities in 
this field of research. Nearly 20,000 units 
for burning sawdust have been installed 
in British Columbia, which consume saw- 
dust of a volume equivalent to nearly 
300,000 cords of wood at a retail value 
of over $1,000,000 per year. This de- 
velopment has resulted in the reduction 
by practically an equivalent amount, of 
the volume of material which goes to 
refuse burners. It has, therefore, yielded 
an important direct return and has indi- 
rectly reduced very substantially the heavy 
item of expense involved in the upkeep 
of refuse burners. Although no such 
concentration of sawmills exists in any 
place in eastern Canada, considerable in- 
terest is now manifest in this development 
among sawmill towns here. In view of 
the fact that total waste in the harvesting 
of a forest stand and in milling the logs 
is of the order of 35 to 60 per cent of 
the stand, the use of waste material is a 
continuing problem of great economic 
concern, 


THE CHEMICAL UTILIZATION OF Woop 


Chemistry has played a most important 
part in the wood-using industry. The 
naval stores industry, the pulp and paper 
industry, the hardwood distillation indus- 
try, the use of a wide range of minor 
products such as spruce gum, Canada 
balsam, cedar leaf oils, and numerous 
other products have resulted largely from 
chemical research. The development of 
ethyl alcohol from wood for use as a mo- 
tor fuel, and the use of producer-gas from 
wood or charcoal for operating automo- 
tive and stationary engines, have made 
rapid strides in Europe and to a lesser 
extent are attracting attention in America. 
In view of the large volume of waste 
still occurring in woods and mill opera- 
tions, looking to the future, the field for 
chemical research in wood products is a 
very attractive one. 
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THe RELATION OF Forest Propucts 
RESEARCH TO STANDARDIZATION 


The early work of forest products 
laboratories is largely associated with fact- 
finding. After a few years the nature of 
that work changes very materially and a 
stage is reached when a great deal of the 
time of laboratory officers is spent in ap- 
plying these facts to the problems of in- 
dustry. Among the older laboratories 
such as those in the United States and 
Canada, this has become a very important 
feature. Standard grades for structural 
timbers; standard specifications for poles 
and piles; standards for wood preserva- 
tives; standard paints; standard methods 
of testing glues, pulp and paper, have 
been based largely on investigations car- 
ried out in forest products laboratories. 
In Canada under the aegis of the National 
Research Council, work is proceeding on 
a National Building Code. _As wood is 
probably the most important material of 
construction in Canada, scientific data on 
timber resulting from the work of Cana- 
dian and other laboratories is being used 
extensively in drawing up this code. 


TECHNICAL SERVICE 


Each year the volume of data accumu- 
lated in laboratories increases and, con- 
sequently, demands from industry for ad- 
vice increase correspondingly. The value 
of the service thus rendered to industry is 
very difficult to estimate with any degree 
of accuracy. It is, I believe, one of the 
most important functions of a laboratory 
and has been one of the principal reasons 
for the establishment of forest products 
laboratories. Wood-using industries vary 
in size from the small operator, who, 
with portable equipment, saws only a few 
thousand feet a year, or the small wood- 
using plant operated by one or two men 
up to the huge sawmill cutting over a 
million feet per day, or the pulp and 
paper mill turning out several hundred 
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tons of paper per day. In Canada there 
are thousands of such plants scattered 
across the country. The larger of these 
may engage personnel with scientific qual- 
ifications capable of carrying out ives- 
tigations for the improvement of their 
operations. It is quite impossible for 
the smaller operators to conduct such 
work on their own account. Besides, with 
respect to the larger units, many of the 
problems confronted are common to all 
similar operations, and it is more eco- 
nomical to have these conducted by one 
organization than to have duplication of 
effort by several such organizations. In 
supplying technical information and in 
the conduct of broad lines of investiga- 
tions affecting large sections of industry, 
forest products laboratories have per- 
formed on a national scale a valuable 
national service. 


INTEGRATION OF INDUSTRY 


Reference has already been made to the 
capital invested in the forest products in- 
dustries, the significance of these indus- 
tries from an employment standpoint, 
and their contribution to the annual in- 
crease in the country’s wealth. Reference 
has also been made to benefits following 
research in pulp and paper, curtailment 
of waste, standardization in quality of 
products, development of export markets, 
and in other lines of investigation. The 
field of such work is constantly broaden- 
ing and will continue to do so as stands 
of accessible virgin timber recede and 
greater attention to forest Management 
and more efficient use of timber crops be- 
come imperative. 

This development will undoubtedly at- 
tract increasing attention to the organiza- 
tion of industry for the more efficient use 
of wood supplies. Pulp mills, lumber 
mills, planing mills, wood preservation 
plants, wood distillation plants, furniture 


factories, and plywood plants have, to a | 
large degree, developed as separate opera- — 
tions. While in a few instances a number » 
of these industries have been grouped in , 
a unit, this is not the general rule in 
Canada, with the result that waste of 
material, increased cost of manufacture 
and transportation and, to a degree, lack | 
of coherence exists among industries which 
should be interdependent. 

In many logging operations, only those | 
logs are taken which are intended for _ 
sawing and valuable pulp material is left | 
in the woods. In pulpwood operations | 
species which can be used for pulping 
are cut and frequently valuable hard- 
woods suitable for sawing or for some 
other specific purpose are left in the 
woods because their value is not recog- 
nized or transportation facilities are in- 
adequate for large timber. In the saw- 
mills small spruce and balsam logs are 
frequently sawn at a loss and might better 
be sent to a pulp mill. In some pulp 
mills large logs are being used for pulp 
which could more profitably be used for 
sawing. In some of the hardwood saw- 
mills slabs which are capable of produce- 
ing the finest kind of small dimension 
stock are being used for firewood, and 
logs which might produce high grade 
veneer are being sawn for lumber. 

These problems are only a few of those 
which emphasize the increasing necessity 
of economic and scientific research on a 
broad front. Such research should en- 
vision not:only the immediate require- 
ments of industry but those broader trends 
which will make for the permanence of 
industry and its operation in the most 
efficient manner possible. This field has 
been scarcely touched in Canada. It offers 
ample scope for the initiative and _ re- 
sourcefulness of both forester and wood 
utilization engineer and for a large mea- 
sure of cooperation between the two. 
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COMMENTS 


Byekhe Lo SARGENT 
Secretary-Manager, Canadian Lumbermen’s Association, Ottawa 


WOULD first like to congratulate Mr. 
| McElhanney on the very excellent pa- 
per he has prepared on this all-impor- 
tant subject. The thought which Mr. 
McElhanney has given to the preparation 
of his subject is indicative of the manner 


in which the officers and staff of the Forest 


Service of Canada carry on their work. 

It has been my privilege to have had 
a very close association with the Forest 
Service for a period of some 17 years. 
During the early portion of that period 
I admit quite frankly I knew little or 
nothing of the work of that Service, but 
as the years passed by I have had the 
opportunity of seeing at least some of the 
phases of the work, and it simply amazes 
me that so much good work can possibly 
be done with the limited means placed 
at the disposal of the federal Forest Serv- 
ice. I would like to take this opportunity 
of paying tribute to the officers and staff 
of the Forest Service for the very splendid 
work they are doing under very adverse 
conditions. 

Mr. McElhanney in his paper told you 
of some of the projects which the forest 
Products Laboratories now have under 
way. I know that some of these projects 
could have been developed to a much 
greater extent if the necessary means had 
been made available for a more intensive 
study of the various projects. 

The forests of Canada and the forest 
products industries are extremely impor- 
tant to the economic welfare of the coun- 
try. It has always struck me as not only 
very peculiar but most unfair that in view 
of the value of the products of the forests 
as compared with the value of the prod- 
ucts of agriculture, and the value of the 
products of the mines and fisheries, more 
consideration has not been given to the 
needs of the forest products industries in 


the way of ample appropriations to carry 
on the necessary research which is so im- 
portant to the welfare of the industry. 

I would like to give you a few figures. 
For the year ending December 31, 1935, 
the net value of agricultural products pro- 
duced in Canada was $662,772,000, or 
approximately 55 per cent of the total net 
value of the primary products in Canada, 
which would include agriculture, for- 
estry, mining, and fisheries. The federal 
expenditures for this year ending March 
31, 1936, for agriculture was $9,399,000. 
The total net value of the products of the 
forests for the year 1935 was $227,500,- 
000, or a little more than 20 per cent of 
the net value of the total production of 
all primary products. The federal ex- 
penditures for research and other work 
for the forest products industry was $305,- 
882—mark you, $305,882. The total net 
value of the products of the mines for 
that year was $238,581,000 or about 21 
per cent of the total value of primary 
production and only $11,000,000 greater 
than the net value of the products of the 
forests. For the same year the federal 
expenditures on behalf of mines and min- 
ing was $3,142,000. The net value of the 
products of fisheries for that year was 
$34,427,000 and the federal expenditures 
on behalf of fisheries was $1,710,000. The 
total federal expenditures for agriculture, 
forestry, mining, and fisheries for the 
calendar year 1935 was $14,558,000. The 
forestry share of that amount was $305,- 
882 and yet the products of the forests 
contributed 20 per cent of the net value 
of the total primary production in that 
year. 

If the expenditures in aid of the devel- 
opment of various resources were based 
on the net value of primary production, 
the appropriations in that year would have 
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been approximately as follows: unable to decide; perhaps it is that the | 


Agriculture __- $8,071,000 people who go to make up the forest 
orestty) 22. = 2,948,000 products industries are not sufficiently ag. 
Mining ee ens 3,092,000 sressive in their own interests. It is my 
Fisheries _---- 446,500 opinion that this is largely responsible | 


However, no one can have any quarrel 
with the funds provided for the aid of 
the fisheries, nor for agriculture, but, we 
do consider, and I am speaking for the 
sawlog industry of Canada, that there is 
too great a discrepancy between funds 
provided for the developemnt in aid of 
the mining industry as against what is 
provided on behalf of forest industries, 
particularly in view of the fact that there 
is very little difference between the value 
of the products of the mines as against 
the value of the products of the forests, 
and, after all, once a mine has been 
worked, there is nothing left but a hole 
in the ground, whereas the forests, given 
proper protection, produce in perpetuity. 

There is something wrong here, but just 
what it is some of us have so far been 


for the present condition, but what are 
we going to do about it? The mining | 
people are certainly aggressive, extremely _ 
so, and I believe it behooves those inter- | 
ested in the sawlog industry, the pulp 
and paper industry and in general all of | 
those interested in the products of our. 
forests to get together and present a united | 
front—one which will have to be recog- | 
nized. I can say to you that insofar as | 
the sawlog industry of Canada is con- 
cerned, we are prepared to offer the fullest 
cooperation to other sections of the forest 
industries of the country in securing from 
the federal government the recognition 
which we consider this industry is entitled 
in the way of federal expenditures for 
research and general field work on behalf 
of the industries. 


MULTIPLE-USE FOREST MANAGEMENT 


By R. M. EVANS 
Regional Forester, U. S. Forest Service, Washington, D. C. 


ULTIPLE-USE forest manage- 
M ment sounds a bit formidable. 

In terms of problems to be 
solved and work yet to be done on the 
forest lands of the United States it is for- 
midable. As a principle, or as a state- 
ment of purpose it is susceptible of defini- 
tion in simple terms, and samples of its 
successful application are increasingly 
available for observation as well as clear 
description. 

It is a conception of management as 
applied to forest lands which visualizes 
the forest as something much more than 
what the desk dictionary defines as “a 
large extent of ground covered with trees, 
and the trees growing there.” It envisions 
the trees, the soil, the water, the forage, 
the fish, game and birds, the scenic and 


aesthetic values, and last but most impor- 
tant, the people directly or indirectly de- 
pendent thereupon, all as elements which 
must have their proper place and weight 
in the management pattern and plan. 

To put it in other words: It seeks and 
secures the dedication of each acre or 
other logical unit of forest land and the 
resources thereon to that use or usually 
that combination of uses for which it is 
best suited, and aims to produce in per- 
petuity those economic and social values 
which will contribute the greatest net 
public good. 

We cannot cover in this discussion the 
entire field of forest land use in the 
United States, complicated as it is by the 
many forms of forest land ownership re- 
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quiring many different forms of approval 
and action. 

Rather, let us consider now a single 
sector of this vast field of effort—the na- 
tional forests. Here the multiple-use prin- 
ciple of management has been a mandate 
to the Forest Service since 1905 when 
James Wilson, then Secretary of Agricul- 
ture, charted our basic managerial policy 
in these words: 

“In the administration of the national 
forests it must be clearly borne in mind 
that all land is to be devoted to its most 
productive use for the permanent good of 
the whole people. . . . All the resources 
are for use, . . . . under such restrictions 
only as will insure the permanence of 
these resources,. . .. for the benefit of 
the homebuilder first of all. In the man- 
agement of each forest, local questions 
will be decided upon local grounds, the 
dominant use will be considered first, but 
with as little restriction upon minor uses 
as may be possible. Where conflicting 
interests must be reconciled, the question 
will always be decided from the stand- 
point of the greatest good to the greatest 
number in the long run.” 

These tenets of policy guide us today 
in the newer national forests of the East, 
the Lake States, and the South as they 
have for a third of a century in the orig- 
inal national forests set aside from the 
great public domain within our western 
states. 

The Weeks Act of March 1, 1911, ini- 
tiated federal purchase of forest lands on 
the headwater of navigable streams as a 
measure of control of streamflow and the 
conservation of water resources to aid 
navigation. The act contemplated also 
that these purchases would be consolidated 
in administrative units and managed as 
national forests. The basic nature of the 
Act, specifying the headwaters of navi- 
gable streams, placed the “locale” of 
much of this enterprise in the remote sec- 
tions of the Appalachian Mountain system 
where important eastern navigable streams 
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rise. The undertaking was set down, par- 
ticularly in the Southern Appalachians, in 
the midst of what might be termed a 
“backwoods” population, a people truly 
and purely American, many of whom 
lived and still live according to early pio- 
neer standards; independent but inartic- 
ulate, illiterate but not ignorant, poor but 
not envious. The creation of these na- 
tional forests by purchase followed upon 
a wave of resource exploitation. Admin- 
istrators found these people struggling in 
the backwash of that industrial wave. 
Much of the land was purchased after its 
virgin timber had passed through the saws 
of the big bandmills which had moved on 
leaving stranded populations. Wildlife 
had been exploited. Fires had consumed 
young timber and damaged site. People 
remained, but the natural wealth of their 
environment had largely disappeared. 
With the establishment of public owner- 
ship in these areas, forest officers were 
first faced with the very pressing respon- 
sibility of protection and restoration of 
resources. In steadily increasing measure 
we now find them engaged in aiding in 
the rehabilitation of people through the 
use of these resources. 

The work of purchase by a willing 
buyer from a willing seller went forward 
and administration was set up under the 
multiple-use principle. Local people had 
to accustom themselves to Uncle Sam as a 
neighbor and sometimes as a landlord. 
Successful administrative officers extended 
themselves to learn the psychology and 
the social and economic problems of local 
residents. In other words, we attempted 
to sit down together and work out our 
problems on the basis of “local grounds.” 
On the older units progress toward the 
solution of these problems is well along. 
On the newer units such as the Cumber- 
land in eastern Kentucky, or in connection 
with large purchases adjacent to older 
forests, we again have to start from 
scratch. It will be a continuing job for 
many years. 
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In working out our problems we first 
had to instal protection against fire, in- 
sects, disease, and trespass and make it 
stick. In so doing there was the big job 
of overcoming carelessness, indifference, 
and local beliefs. Only by inducing our 
people to work with us rather than against 
us could we make satisfactory progress. 
This could not be done entirely by any 
form of mass publicity or education. It 
took a lot of man-to-man visiting in the 
old log house, sitting on the rail fence 
and chewing the same brand of tobacco. 
It couldn’t succeed by high pressure up- 
lift measures. What has been done was 
accomplished by men of vision, adaptabil- 
ity, patience, and personality—the district 
rangers who lived with their people. When 
the latter could see our objectives almost 
invariably they came with us. 

In the beginning and continuing sub- 
sequently, there were lookout towers, 
trails, telephone lines, and roads to be 
built. There were land surveys to be 
run and cruises to be made, fire fighting 
to be done. Many of the outstanding lo- 
cal men worked into the fire control and 
improvement organizations and_ tended 
their little farms during the summer 
months. They got to know us and what 
we are trying to do. They developed a 
feeling that they are part of the outfit. 
Thus, in a modest way, we started local 
employment with federal funds. 

With passage of land title to the United 
States there was the management of the 
resources to consider. In many areas we 
found them badly depleted, the land pur- 
chased in a cut-over, burned-over condi- 
tion with little except liabilities which only 
time, protection and wise cultural treat- 
ment could turn into assets. On others, 
there still existed marketable products, 
usable range, attractive areas for play. 
We looked them over and worked out 
plans for developing them and utilizing 
them on a permanent basis. We sold a 
little timber to the chap with the teapot 
sawmill, a little chestnut extractwood, a 


few telephone poles, a little tanbark, ete., , 
at reasonable prices to the farmer who | 
turned it into cash. He came to us for: 
his fuelwood free, an occasional board; 
tree to repair his roof, some fence posts, } 
or a bee tree out of which he increased 
his apiary and graced his table. He grazed 
his milk and work stock on the national | 
forest without charge. He picked galax| 
and ferns, gathered huckleberries and 


black walnuts and sold them. He hunted 
and fished. We did what we could to} 
tide him over and help him solve his own } 
problems. After a while he found Uncle 
Sam to be a good neighbor and he worked | 
with us. He still does. In our resource | 
management we tried to think primarily) 
in terms of contribution to local human: 
welfare. 

Let us take a sample area and see how ' 
this multiple-use scheme works. I have 
in mind the Pedlar Ranger District of the + 
George Washington National Forest int 
Virginia. The Pedlar is one of five dis-: 
tricts which make up this important forest. | 
Its backbone is the Blue Ridge which | 
divides the waters which flow into the: 
Atlantic Ocean from those which flow into « 
the Mississippi. It comprises a gross area : 
of 290,000 acres, of which 136,000 acres : 
have been acquired by the federal govern- | 
ment. The balance is largely farms and: 
farm woods in the foothills either side of 
the Blue Ridge. One can stand on the: 
crest and look to the eastward where, on ' 
a clear day can be seen the rolling coun- | 
try of the Virginia Piedmont around : 
Lynchburg and near Charlottesville, the: 
home of Thomas Jefferson and the site: 
of the University of Virginia. To the: 
west is spread the Valley of Virginia, fa- | 
mous in history and culture. Within sight | 
of this side are the cities of Lexington | 
and Staunton. Outside of the ranger dis- | 
trict boundaries, but within a distance of 
50 miles from them, there is a rural and 
urban of about 200,000 people, so located 
that the standards of living are reason- 
ably satisfactory. | 
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Within the boundaries the foothills rise 
sharply into rough mountain terrain. Good 
agricultural soils are scarce and the land 
supports stands of Appalachian hard- 
woods and pine in varying degrees of 
stocking and age, interspersed with limited 
areas of clear land upon which about 
5,000 mountain people farm on little bet- 
ter than a subsistence basis. The family 
economy of these people and those imme- 
diately adjacent to the boundaries is our 
prime social problem. They need cash- 
producing work to maintain even very 
ordinary standards of living. While some 
such work has been afforded through the 
government payroll on protection and im- 
provement work, it is surely better that 
local enterprise using national forest re- 
sources provide a substantial portion of 
‘this cash income. Toward this latter 
objective we are headed as fast as we can 
‘make the resources available. 

To those people farther away we have 
definite responsibilities also. Within an 
hour’s drive are 200,000 Virginians. A 
day’s drive puts the area within reach of 
25 million other Americans. Many of 
these folks look to the national forest as 
a place to play. 

Towns and cities totalling over 50,000 
people, draw their domestic water sup- 
plies from the streams in this ranger dis- 
trict. 

Of the 136,000 acres of acquired land 
only 8,700 acres or about 6 per cent 
carry stands of timber classed as over 80 
years of age. The balance is largely in 
stands 0 to 40 years old—a commentary 
on the thoroughness of past exploitation. 
Prior to federal acquisition, fire periodi- 
cally swept the mountains. The history of 
this periodic burning is written in the 
boles of the remaining trees, often in the 
lack of advanced young growth, and in 
the depleted condition of the soil. The 
death of the chestnut by blight further 
reduced volume and growth. Wildlife is 
scarce. Up until a few years ago the 
area was practically undeveloped for rec- 
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reation use other than limited picnicking, 
tramping, and a little motoring. 

In_ properly administering an area of 
this kind, we find it subject to what might 
be called variable land use pressures. 
The demands of recreationists must be 
met. Timber culture and harvest must 
supply local needs to the practicable 
limit. Wildlife has to be restored and 
made available. Domestic water must be 
safeguarded, and above all, the regulatory 
influence of the forest upon streamflow 
must be fostered. To accomplish these 
things and bearing in mind the precepts 
set up by Secretary Wilson, involving 
“the greatest good to the greatest number 
in the long run,” we need to take a long 
look ahead, keep our administration bal- 
anced, avoiding over-development from 
one pressure at the expense of needed 
minima for the others. We have to think 
of the management of one resource in 
terms of the others. Since all of these 
resources are irrevocably tied to the land 
we must focus our attention upon the soil 
and dedicate each acre or group of acres 
to the production of that resource or 
combination of resources that will best 
serve human needs. Quite a job, and it 
usually is accomplished rather extensively 
at first and more intensively later as use 
increases. 

Since we think of the management of 
one resource in terms of the others, let us 
look at land classification on the Pedlar 
District from the standpoint of manage- 
ment of the timber resource. 

A sizable portion, 27,000 acres, is non- 
productive forest land, comprising the 
brush and scrub oak at the higher eleva- 
tions, barren cliffs and rocky slopes, water 
surfaces, roads, building sites and _scat- 
tered patches of tilled land. 

In the 109,000 acres classified as pro- 
ductive forest land are included: reserved 
areas totalling 5,000 acres from which 
commercial harvest of timber crops is 
barred. Recreation grounds, strips along 
roads, trails, streams, and lakes, adminis- 
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trative sites, and areas held in the natural 
state for purposes of research fall within 
this category. Second, restricted areas in 
which limited cutting is to be allowed but 
where the timber use is subordinate to or 
at most coordinate with other forms of 
use. There are some 25,000 acres of this 
class covering areas of high visibility 
from heavy travel routes, areas co-dom- 
inantly recreational, and certain municipal 
watersheds. Finally, the remainder of the 
productive forest land, 79,000 acres, is 
classified as commercial forest, where tim- 
ber utilization is and, so far as can now 
be judged, will continue permanently to 
be the clearly dominant use. 

Without attempting a complete exposi- 
tion of the correlation of all uses on this 
ranger district, we may cite a few samples 
of the sort of management involved in 
multiple use administration. For exam- 
ple, among the areas of productive forest 
land reserved from any sort of timber 
management or grazing activities, we have 
about 500 acres of forest surrounding the 
Sherando Forest Camp development. Here 
is an area of intensive recreational use 
containing a lake with swimming facilities, 
camping and picnicking developments and 
everything else necessary to handle mass 
recreation in a forest environment. We 
wish to maintain natural forest conditions 
and to exclude the temporary unsight- 
liness and disturbance resulting from log- 
ging activities or grazing of livestock. 
During 1937, 85,000 visitors checked into 
this attractive area. Many mountain peo- 
ple enjoyed for the first time the physical 
and visual pleasures of a lake. City 
dwellers, urban laborers from the adjacent 
small towns, and tourists from many dis- 
tant points played and were refreshed by 
the out-of-doors. The development of 
such areas has its local economic benefit. 
Business at filling stations, country stores, 
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area strictly to recreation use. Similarly, | 
strips along recreation road and trailsides 
are reserved for aesthetic purposes with 
the development of appropriate vistas. 
Cutting in such locations is confined to | 
the removal of traffic hazards. 
In the category of lands in which timber 
production is coordinate with other uses, 
is the 20,000-acre watershed of the City of 
Lynchburg. Here methods of cutting and 
the use of the area must be such as to - 
maintain as far as possible the regularity — 
and purity of the flow of water into the | 
mains of the city’s domestic supply. Prior | 
to 1919 when the watershed became a 
part of the national forest the turbidity 
ratio went as high as 1/10 of 1 per cent 
due to rapid runoff and erosion following 
repeated burnings. Since 1919 the turbid- 
ity has steadily decreased to less than 
1/100 of 1 per cent. Protection from 
fire and maintenance of a good forest 
cover have been responsible for the im- 
provement. Coincident with the use of 
this watershed for domestic supply has 
been the removal of limited amounts of 
timber crops in the form of extractwood, 
pulpwood, and sawlogs. No clear cuttings 
have been made. Except in the immediate 
vicinity of the intake reservoir the area 
has been open to hunting, fishing, and 
hiking. The highest use of the area is 
deemed to be water production, but use 
for the production of timber, wildlife, 
and public enjoyment has not been ex- 
cluded but rather correlated with it. 
Another example is found in the Big 
Levels wildlife management unit. Within 
this 30,000-acre area, jurisdiction over the 
wildlife resource has been ceded to the 
United States by the Commonwealth of 
Virginia. Here we are primarily inter- 
ested in executing a demonstration of the 
production and management of indigenous | 


wildlife in relation to other national for- | 
est resources. The area contains market- | 
able timber which will be cut in accord- 
ance with the best silvicultural methods | 
practicable, bearing in mind the needs of | 


etc., picks up. One storekeeper near 
Sherando Lake states that his gross income 
jumped an average of $300 per month 
during the open season. We dedicate this 
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wildlife food. The Sherando Lake devel- 
opment is immediately adjacent to the 
unit, bringing recreational use and _ wild- 
life management together on the same 
area. The objective is not to manage 
the area for wildlife alone, to build up 
stocks beyond normal carrying capacities 
nor to exclude other uses, but rather to 
demonstrate good wildlife management 
integrated with the management of other 
forest resources under a_ single juris- 
diction. 

Over the largest portion of the produc- 
tive forest area, approximately 60 per cent 
of the total, the production and harvest of 
successive timber crops is the prime con- 
sideration. Here, except as we safeguard 
the headwaters of streams, under the man- 
date of the Weeks Act, the growing of 
‘timber crops outweighs all other con- 
‘siderations. Here lies the big reservoir 
of work for local welfare, the big oppor- 
‘tunity for local service. On this little 
‘ranger district, even with its depleted re- 
‘sources, local residents availed themselves 
last year of about 12,000 man-days of la- 
bor in the harvest of timber crops from 
government land. The dedication of this 
portion of the forest to timber growing 
and harvesting does not exclude use of 
the land for other purposes. Wildlife, 
for instance, thrives in fresh cuttings and 
hunting and fishing need not suffer be- 
cause of timber culture. 

This sample gives an idea of what we 
are striving for in multiple-use resource 
management. The situation on the Pedlar 
District is illustrative of the scheme on 
other districts and on the national forests 
generally. We think we are getting results 
compatible with the present usability of 
these resources. As we develop the phys- 
ical plant with better transportation facil- 
ities, as our depleted resources increase 
in volume and value, our contributions to 
human welfare will be correspondingly 
augmented. 

We have considered one ranger district 
of 136,000 acres. The entire national 


forest system contains some 750 such units 
of management covering about 175,000,- 
000 acres. While some ranger districts 
may contribute less than this sample and 
some considerably more, it is apparent 
that the aggregate opportunities for par- 
ticipation in the solution of the social 
and economic problems of the local resi- 
dent, the stabilization of local industries 
and the recreation needs of all the people 
are tremendous. Again, when these prin- 
ciples can be extended to other forms of 
public ownership and to private forest 
lands these contributions can be even 
better localized, stabilized and made more 
effective. 

Looking backward 20 years to the birth 
of the Pedlar Ranger District, we have 
seen some basic changes in the physical 
resources. Prior to federal ownership 
the normal ecological succession was 
badly upset by rapid timber harvest, un- 
wise clearing for agriculture, unbridled 
fire and heavy grazing. Of these, fire 
had the most far reaching effects. Humus 
was consumed, the soil horizons altered 
and living vegetation in the understory 
either disappeared or its composition was 
materially changed. In fact, fire has had 
this upsetting influence to some slight 
extent since time immemorial. In more 
recent years the disappearance of the 
chestnut also has been a disturbing factor. 
Return to the original normality of succes- 
sion will probably never take place ex- 
cept within protected areas reserved from 
all forms of human use. On some of 
the forests we have set aside as natural 
areas certain boundaries located usually 
within remaining vestiges of the primeval 
forest. There happen to be none such on 
the Pedlar District. There are other un- 
disturbed areas in nonproductive types at 
high elevations. The former will be 
maintained as ecological and silvicultural 
criteria and are reserved for scientific 
study. The latter are available for sim- 
ilar purposes. Elsewhere utilization in 
one form or another will prevent return 


1034 JOURNAL OF FORESTRY 


to ultimate primeval conditions and eco- 
logical successions will be shorter and 
will reach no final balance. Considering 
the status at the coming of the white man 
as normal, there will be no return to 
normality. 

It would naturally be expected that 
silvicultural changes took place as a re- 
sult of exploitation, fire, and clearing. 
As the forest is now growing up we well 
know that composition and species dis- 
tribution have been modified from normal. 
Light seeded and intolerant species with 
rapid growth, such as locust, soft maple, 
yellow poplar and some of the pines, 
are more prevalent in the stand. Yel- 
low poplar in pure stands has taken 
possession of abandoned clearings con- 
siderably out of its former altitudinal 
range. We see preemption of old fields 
on the poorer sites by Virginia pine in 
pure stands. Bear oak and laurel now 
occupy considerable areas of thin-soiled 
upper slopes where formerly dry site 
species such as chestnut oak, chestnut and 
white oak grew. Fire has been largely 
responsible for this change. The chestnut 
is being replaced by many species, par- 
ticularly the oaks and yellow poplar. 
In directing the ultimate development of 
this altered forest, we have a large job 
of timber culture, involving, first, the re- 
moval of large amounts of low value 
material left behind from early logging 
and now occupying the site to the exclu- 
sion of more valuable growth and, second, 
through cultural operations involving 
various forms of weedings, cleanings, 
liberation and improvement cuttings, as- 
suring ourselves of a good stocking of 
desirable species adapted to the sites on 
which they grow. The planting job is 
small. We now retain many openings as 
key feeding areas for wildlife. Except 
as we can sweeten poorly stocked stands 
by artificial reforestation—an expensive 


job of relatively low priority requiring | 
costly liberation work later—we are bank- 
ing on the existing growth for the crop 
of this rotation. 

As we look at our distribution of ag 
classes we see a small representation in 
the older groups and a large area of the 
young. Only as we conservatively cut 
into the older, reserving as much as pos- 
sible for a second cut 20 to 40 years| 
hence, and except as we can market old| 
holdovers in the young stands and small 
round material to piece out the cut, can| 
we avoid an hiatus in which little material 
can be put on the market to support local 
enterprise. This is our most difficult 
utilization problem in many of our east-! 
ern and southern national forests. 

The advent of the C.C.C. and other: 
forms of relief facilities has enabled the 
Forest Service to speed up tremendously ) 
the necessary physical development of. our 
national forest properties. In this devel-| 
opment the multiple-use principle has been 
kept in mind even in such matters as road 
location where speed for fire suppression } 
forces, shortest and easiest haul for timber ' 
operator, the convenience of the recrea-| 
tionist in reaching the most scenic or: 
camping areas, and all other forms of use. 
are carefully thought through before the. 
construction crews move in. 

The disturbed economic conditions: 
through which the United States, like the. 
rest of the world, has been struggling; 
have undoubtedly hampered in many: 
sections the fullest development of the: 
multiple-use theory and practice in our| 
national forest management. On the other: 
hand, these same unhappy conditions have. 
served to emphasize in our minds the; 
soundness of the basic theory, to broaden; 
materially our concept of its possibilities; 
for social good, and to inspire us to more} 
aggressive and confident effort toward) 
the objective of its universal application.) 


AIR PHOTOGRAPHS AS USED BY THE DOMINION FOREST SERVICE 
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sands of feet on a tract of country, 

one gets a comprehensive view of 
the area—the proverbial “bird’s-eye-view” 
—obtainable in no other way. The camera, 
looking down in this way, furnishes a 
permanent record of this comprehensive 
view, and in Canada analyses of the detail 
available in such photographs’ has been 
extensively applied by the Dominion For- 
est Service in mapping and estimating for- 
ests. 


OOKING down from a height of thou- 


TREE MEASUREMENTS 


The height of the stand is the main 
factor in making timber estimates from 
air photographs. It has been found that 
in vertical air photographs the circum- 
stances under which the greatest accuracy 
‘ean be secured are when the shadows 
of the trees are measured in mixed stands 
on level ground in winter pictures. The 
measurement of the tree’s displacement, 
which often supplants the shadow method 
in softwood stands or in hilly ground, is 
basically twice as strong as the method of 
stereoscopic parallax. In the case of 
oblique photographs the heights are 
gauged by means of a tree-height grid. 
Perhaps only a few trees may be accu- 
rately measurable by these methods, but 
nevertheless by reference and comparison 
in the photographs, with each known tree 
acting as an index to its partially visible 
neighbors, an approximate figure may be 
reached for the average height of the 
stand. 

In certain dense stands where 
heights are not easily discernible, it is 
possible that the measurement of the 
crown diameter may be used in timber 
estimates. In Canada, where planted or 
thinned stands are rare, the relation be- 
tween crown and bole may be less appli- 
cable than a count of the number of 


tree 
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visible crowns per acre, as directly related 
to the volume of the stand. Accurate re- 
sults would require adequate information 
as to site, which would necessitate field- 
work in many cases. 


ESTIMATE AND CLASSIFICATION 


Height, crown density, and crown diam- 
eter are the factors available in air photo- 
graphs for the determination of timber 
quantities. Estimates made on the ground 
depend primarily on the diameter of the 
individual trees, whereas in the case of 
air photographs the height of the stand is 
the main basis. An outstanding feature 
of air estimates is the part played by the 
comprehensive view that is secured of the 
crown density. 

In preparing estimates, reference is 
made to normal intensity curves, which 
show the relation between the volume 
per acre and the average height of the 
dominants, in stands of full crown den- 
sity that have grown from a fully stocked 
condition and have been undisturbed since 
their inception. Under these conditions, 
full crown density may be defined as that 
state in which the crowns have assumed 
a normal amount of space and have 
reached a stage of natural equilibrium, as 
affected by site and species. 

The following procedure is employed 
for volumetric estimates: 

1. Tree-height methods are used to 
determine the average height of the dom- 
inant and co-dominant trees. 

2. By the aid of the intensity curves, 
a figure is set for the volume per acre of 
the stand. 

3. The crown density 
from an examination of the photographs, 
and an adjustment in the volume per acre 
is made in accordance with the variation 
from the normal crown density. 


is appraised 
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4. Usually the final step is to estimate 
from an examination of the photographs, 
the percentage of hardwood present in the 
stand. 

It is often difficult to secure accurate 
tree heights in hardwood stands, and 
though the diameter of the crown is mea- 
surable in summer photographs, it is not 
a good index to the volume because of the 
variations in height in accordance with 
the differences of site. In winter photo- 
graphs, estimates may be based on the 
gradations produced by the combined 
texture of boles, branches and shadows, 
together with the degree of distinctness of 
the individual trees. 

Volumetric estimates from air photo- 
graphs have been developed for auxiliary 
use to ground surveys and in combination 
with them, rather than as an independent 
method. A_ well-balanced plan should 
be adopted by which the data that are not 
available in the photographs may be se- 
cured by supplementary field-work. It 
will often be necessary to secure on the 
ground a great deal of information relat- 
ing to species, age, site, and defective 
timber, as well as volume measurements 
taken more or less intensively, which must 
be coordinated with the estimates made 
from the air photographs. It is important 
to note that the economic application of 
the air methods is greatest in cases where 
a high intensity of detail is not required. 
Our own surveys are intended largely 
for broad forest-inventory purposes, and 
by using air photographs we save three- 
fourths or more of the time and money 
that otherwise would be required. On the 
other hand, in the case of the detailed 
cruises required for operating purposes, 
the saving may be, as far as timber esti- 
mates alone are concerned, as low as ten 
per cent or less. 

While it is realized that much depends 
on the comprehensive view provided by 
the air photographs, which permits an 
accurate delineation of the forest types 
and otherwise assists in making estimates 


of the timber, it is believed that our - 
volumetric methods are of special impor- — 
tance from the standpoint of increasing | 
accuracy of data secured. They create : 
a chain of comparison that, in a volu- | 
metric sense, links together all timber 
stands, regardless of the conditions under | 
which the various photographs were tak- | 
en. Our forest-type maps prepared from ) 
air photographs cover 114,000 square : 
miles, and enable us to speak authorita- . 
tively in the matter of volumetric esti- . 
mates, which were gradually developed 
and which have been applied extensively 
in recent years. These estimates have : 
been verified by field examination in sey- - 
eral large areas, and have been found to } 
be accurate for the purposes of the usual | 
forest inventory. 

The stereoscope is invaluable, since it | 
shows the third dimension, thus present- , 
ing a more natural likeness of the land- . 
scape and providing considerable infor- . 
mation as to site and in the identification - 
of forest types. 


Forest INVENTORY REQUIREMENTS 


The ordinary air photograph has been - 
developed for surveying purposes rather | 
than as a record of the forest cover. When - 
an area has been photographed in the : 
regular way, an accurate map of the: 
topographical features, including the con- 
tour of the land surface, becomes avail- 
able for forest surveys and woods opera- 
tions. However, at a later date it may | 
become necessary to use air photographs | 
for mapping the forest cover when the | 
old pictures no longer offer up-to-date | 
information. Under such conditions it 
would be of great advantage to take a: 
special forest-inventory photograph, which, 
freed from the restrictions imposed by} 
surveying requirements, possesses certain} 
characteristics that make it particularly} 
valuable for forest-inventory purposes. 

An inexpensive method applicable in; 
either hilly or flat country, which at the | 
same time will not reduce the size of the) 
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tree images is required when timberlands 
are re-photographed for the sake of the 
forest cover. To meet this need the so- 
called steep-oblique photography has been 
developed, in which the camera axis is 
depressed 40 degrees from the horizontal. 
At a contract price of $4.50 per square 
mile, we recently secured excellent re- 
sults with steep-oblique photographs on 
an area of 1,200 square miles. They 
proved to be most informative in showing 
the forest detail because of their favorable 
angle of view. 

To further advance the use of steep- 
oblique photography we are advocating 
the development of a suitable tri-camera 
mount; the use of a mirror attachment 
that has already been designed for the 
purpose of recording the horizon; and 
the improvement of a steep-oblique stere- 
‘oscope, a rough model of which is now 
‘on hand. We plan also to use the pro- 
posed precise model of the double-vision 
projector subsequently described for plot- 
ting detail directly from the _ steep- 
obliques, thus avoiding the construction 
of perspective grids. 

Of all seasons of the year, the winter 
is the most favorable for forest-inventory 
purposes. The summer foliage is absent 
from the crowns of the large hardwoods 
and also from the deciduous undergrowth. 
The snow illuminates the darkened in- 
terior of the timber stands, and forms a 
bright level background against which the 
trees and their shadows are sharply cast. 
Accordingly, the hardwoods may be sepa- 
rated from the softwoods, and the tree 
measurements may be made to the great- 
est advantage. 

On the other hand, a most exacting 
and difficult photographic problem is pre- 
sented by the sharp contrasts that appear 
in the winter landscape. Recent experi- 
ments near Ottawa have shown that a green 
sensitive orthochromatic film has an ame- 
liorating effect. Probably this is due to 
the relative intensification of the light 
reflected from the green foliage of trees. 
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An equivalent result might be secured by 
means of a green filter with a panchro- 
matic film, but practical difficulties might 
be encountered because of the longer ex- 
posures required. 

Formerly, forest inventories soon be- 
came obsolete, but now an easy means of 
maintaining them is offered through the 
use of the special forest-inventory photo- 
graph. By its means forest-cover maps 
may be revised to great advantage, and 
recent burns, cuttings, and other changes 
may be compiled concerning, for instance, 
the quantity of timber removed within a 
definite number of years. In other ways, 
also, two sets of photographs may be 
complementary to each other, in present- 
ing different angles of view or in being 
taken at different seasons of the year, with 
the result that superior information is 
secured. The special forest-inventory pho- 
tograph is so informative that it may be 
desirable, in many cases, quite aside from 
the up-to-date forest cover data it fur- 
nishes. 

There is the possibility that situations 
might arise in which conditions would 
warrant the reversal of the ordinary pro- 
cedure, with the result that the forest- 
inventory photograph might be taken 
initially. However, until steep-oblique 
photography is more highly developed, 
there would be various obstacles to a suc- 
cessful outcome of this proposal. 


DouBLE-VISION PROJECTOR 


We have found that wherever air photo- 
graphs are used for forestry purposes, 
interest is aroused in the use of projectors 
for the transfer from the photograph to a 
map of lineal detail, such as forest-type 
boundaries, heights of land, small streams, 
and logging roads. Believing existing 
methods to be unnecessarily cumbersome, 
we have developed the so-called double- 
vision projectors. This instrument oper- 
ates as a dual periscope by which one 
eye views the photograph while the other 
eye sees the map. Scale ratios are ad- 
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justed by varying the relative distances of 
the lines of sight to the photo and to the 
map. 

A simple model of this instrument 1s 
satisfactory for the ordinary forest-inven- 
tory plotting, but is not suited to the 
most exacting work. A design has been 
prepared for the construction of a pre- 
cise model in which the convergence of 
the eyes will be controlled by means of 
binoculars equipped with fusion markings. 

The advantages of the double-vision 
projector are as follows: 

1. It gives an erect image, permitting 
direct transfer. 

2. It is compact and portable, allow- 
ing it to be used in the field and to be 
shipped easily from point to point, or to 
be moved freely at any time during the 
mapping processes. 

3. It does not require strong artificial 
light, thus extending its use to outlying 
localities and reducing its maintenance. 

4, It is easy to manipulate and simple 
to operate, thus greatly reducing the cost 
of transfer. 


5. It gives unimpaired images of both 
map and photograph, due to the full 
strength of the view obtained by each eye. 

6. It is applicable to oblique photo- 
graphs, particularly the steep-obliques that 
are used for forest-inventory purposes. 

7. In relation to comparable instru- 
ments, it is cheap. 

8. It can be used as a_ stereoscope 
when adjusted to a certain setting. 

In certain cases, we have been able to 
use this special projector for the con- 
struction of a base map where a forest | 
inventory was required previous to the | 
establishment of accurate ground control | 
and in advance of the preparation of the. 
topographical map. Its easy adjustability , 
to the scale variations renders it particu- 
larly applicable under these circumstances. | 
To a large extent the preparation of strip - 
plots may be avoided and when no defi- 
nite control points are known it seems; 
probable that this method produces re- : 
sults comparable to the more detailed: 
mapping procedure, thereby effecting a: 
considerable saving in the mapping costs. : 


THE USE OF AERIAL PHOTOGRAMMETRY AND AIRCRAFT | 
IN WOODS OPERATIONS | 
By F. R. WILCOX } 

Canadian International Paper Co., Maniwaki, P. Q. 


HE subject of the present and prob- 
able use of aircraft and air photog- 
raphy in woods operations is a 
broad one. Aircraft lend themselves to 
various phases of forest management and 
the aerial photograph is one of the most 
useful innovations of recent years in the 
logging industry. 

From the ground an operator cannot 
see the forest for the trees while from 
the air a clear-cut picture of his ground 
problem may be obtained. The aerial 
photograph records more than the naked 
eye and records it permanently so that it 
can be filed for reference or studied in 
detail at leisure. 


The enormous amount of time consumed 
in travel and transportation in the forest; 
is a significant justification for the use: 
of aircraft. Speed is one important fac-: 
tor that makes aircraft of such impor-? 
tance in woods work. If time saving is) 
not important, then the use of aircraft! 
is not ordinarily justified. 

The use of aircraft in forest exploita-i 
tion has developed slowly. The reasons) 
for this are more or less obvious. The 
item of-cost is the principal deterrent.| 
Aerial photography or the direct use of) 
aircraft in logging operations involves’ 
large expenditures; consequently it is not) 
possible for the forest industries to ex} 
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periment with their use and then become 
“air-minded” except at considerable cost. 

The second deterrent to the use of air- 
eraft in woods operations and forest man- 
agement is the lack of elementary litera- 
ture on the subject, particularly in rela- 
tion to forestry. A glance at the bibli- 
ography published by the American So- 
ciety of Photogrammetry would seem at 
first to make this statement a paradox, but 
while there are many books and _profes- 
sional papers dealing with allied or rela- 
tive subjects there are comparatively few 
that treat the subject chronologically and 
completely in its relation to forest man- 
agement. The available literature for the 
most part is in such inordinate technical 
detail that it is beyond the ready com- 
prehension of the average woods operator. 

A third deterrent is the fact that most 
of the commercial aircraft companies that 
make aerial photographs and supply air- 
eraft services, do not fully appreciate the 
special photographic requirements for for- 
estry purposes. Photographs which may 
‘be perfectly satisfactory for topographic 
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situation, however, is gradually being cor- 
rected. 

The use of aircraft and air photography 
in forestry is a fascinating study. To the 
forester, before he thoroughly understands 
the subject, the advantages of air photog- 
raphy are so apparent that he must guard 
against becoming too enthusiastic until he 
becomes familiar with all the important 
aspects of the problem. 

Before considering further the use of 
air photography, some consideration must 
be given to the necessary ground work. 
Ground work is reduced, in some cases, 
but never completely eliminated by the 
use of aircraft in forest management. In 
fact an aerial map so reduces the cost of 
timber cruising (see Table 1) that it is 
possible actually to spend more time on 
timber sampling than was previously eco- 
nomically possible. 


THE Use cr AIRCRAFT 


The uses to which aircraft have been 
put commercially since the World War 
are numerous and are constantly increas- 


mapping may, and often do, lack the ing. Forest management covering as it 
necessary detail for forestry use. This does a diversity of activities includes 
TABLE 1 


LABOR COMPARISON FOR CRUISING WITH AND WITHOUT AERIAL PHOTOGRAPHS 
(The values given are for each 1 per cent of estimate, per square mile) 


Man days required 


With aerial Without aerial 
Cless of work photographs' photographs” 
Bemeiminary ouce oe ye) aa 
Cruising a ae ns Pee es 1.33 215 
og: UniGE 0) eee ae 2.80 
Tg Sr le Pas 19 
od GIN Ges = UI Dies ee ee 1.02 pe 
Miscellaneous _ 8 oe WEE 2.21 
inal office ——___— a2 eet : i) 3.46 
Man days for each 1 per cent of estimate 3.66 11.33 
Labor cost (Average wages $3 per day) 10.98 33.99 
Percentage of labor of total cost. 68.2 per cent 74.6 per cent 
Total cost per square mile per 1] per cent 0 F 
4 “ee on = bene SMe ee SS ee $16.10 $45.43 
Cost of aeriai photography and map preparation $20.00 a 
$36.10 $45.43 


Saving per square mile per 1 per cent of estimate 


‘Based on 290 square miles. 
"Based on 540 square miles. 


$ 9.33 or 26 per cent 
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practically all of the possible uses of air- 
craft operation. This is a desirable situa- 
tion because it tends to permit a more 
effective use of aircraft than do other 
industries. 

The uses to which aircraft may be put 
in forest management fall under seven 
main groups as follows: 1. map making, 
2. timber estimating, 3. forest protection, 
4. forest improvements, 5. logging cost 
estimating, 6. transportation, and 7. mis- 
cellaneous. 


Tue Use oF AIRCRAFT IN Map MAKING 


It is through the medium of map mak- 
ing that aircraft serve their prime purpose 
to the forester. In its crudest form (vis- 
ual) an observer may study a region 
from an observation aircraft and record 
mentally a knowledge of the particular 
section. Although this can be considered 
a method of map making, the observer 
returns from such an observation flight 
with a mental map of what he has seen. 
This practice is not recommended. Its 
use is usually secondary to a flight serv- 
ing another purpose. During the World 
War an “observer” was a definite part of 
a flight personnel, and while military or- 
ganizations of the present day have pho- 
tographers and gunners, there are no ob- 
servers, the “photographic eye” has _re- 
placed the human eye. 

Sketching consists of an aerial observer, 
transferring features and forest types as 
he sees them by ocularly measured dis- 
tances, to a small scale map of the best 
available control. During the period of 
rapid expansion of the paper industry 
(1924 to 1929) sketching reached and 
passed its peak of usefulness. Forest or- 
ganizations, anxious to obtain appraisal 
information in as short a time as_possi- 
ble, found in aerial sketching a solution 
to their problem, as the information so 
obtained was of sufficient accuracy for the 
purpose in hand. During that period re- 


1 . . . . . | 
; European foresters have made volumetric studies with the uses of excessively expensive plot) 
ting machines. Such methods are not economically practical on this continent at present. | 


ferred to the primary objective was usual- 
ly a valuation survey to serve as a basis 
for acquisition. The aerial sketch map, 
supplemented by general ground explora-. 
tion, gave results better and cheaper than 
the older method of ground reconnais- 
sance. At the time sketch mapping was 
at its peak vertical aerial photographs cost 
from 4 to 5 times their cost today. The 
same circumstances that resulted in sketch- | 
ing in 1929 would today result in the use 
of high obliques or extreme high altitude | 
verticals at about the same cost with far) 
more accurate results. 


Sketching will always have some use-) 
fulness in small forestry projects, e.g.,. 
sketching the progress of a fire, making a: 
preliminary survey of damage following: 
a fire, insect damage, etc. 

Photographic mapping is the only ac-: 
curate and complete method of map mak-: 
ing from an operating point of view. The: 
progressive timber operator of today is as. 
familiar with the aerial photograph as he 
is with a pair of calipers or a hand: 
compass. In the near future all opera-: 
tors will follow the progressive operator) 
of today. This is not a prediction but: 
rather a statement of fact. 


TIMBER ESTIMATING 


A complete detailed timber estimates 
can not be made from aerial photo-: 
graphs! but as the use of compound| 
stereoscopes becomes more practical it 
will be possible to make such estimates.: 
The essential value of photographs in 
timber cruising is still to produce a map 
In this connection it is important to 
point out that there are few if any sec~ 
tions in the commercial timber regions of! 
this continent where existing — sufficient 
control (government traverses, township 
and county lines, etc.) do not exist ta 
produce a map of sufficient accuracy for 
forest purposes. With an accurate plani} 
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metric map of an area it is then possible 
to make a timber type interpretation from 
the photographs, providing they have been 
taken at any season other than midsum- 
mer” and by transferring this information 
to the map. The accuracy of such a type 
map, prepared by a trained individual, is 
far greater than that of a type map pre- 
pared by ground methods. It is signifi- 
cant that the types affecting the accuracy 
of the estimate most profoundly (unmer- 
chantable) are the easiest to distinguish 
on aerial photographs. The larger the 
scale of the photograph the greater the 
degree of accuracy obtainable. 

For reconnaissance purposes for areas 
larger than 100 square miles inventory 


estimates of a fair degree of accuracy 
-may be made by applying a personal esti- 


mate of the volume on the average acre 
in each type classification. Such an esti- 
mate should not be confused with the de- 
tailed operating estimate previously re- 
ferred to. On large scale pictures stem 


counts can be made but the d.b.h. dimen- 


sion is still lacking. Studies are being 
made in Europe attempting to relate 
crown diameters to d.b.h. This procedure, 
coupled with stand profiles will un- 
doubtedly produce the first solution to the 
problem of obtaining reliable detailed 
volumetric studies from aerial photo- 
graphs. 


Forest PROTECTION 


The operation of aircraft in protection 
against fire (detection) was the first use 
to which aircraft was put by foresters. 
Possibly the outstanding example of the 
utilization of aircraft in both fire detec- 
tion and suppression is in the Forest Serv- 
ice of the Province of Ontario. The ex- 
tensive areas of forest in this province do 
not allow for a complete system of fire 
towers. Aircraft cannot compete with 
properly located fire towers, as far as cost 
is concerned. Aircraft are also used for 


2If infra-red film is used midsummer pictures 
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forest protection purposes in the western 
part of both Canada and the United States. 

From a suppression point of view the 
aeroplane can not be surpassed. The 
more inaccessible the fire the more valu- 
able it becomes for transportation and ob- 
servation. Aircraft have been used suc- 
cessfully for the past ten years in fire 
suppression work by the writer. 

Dusting of large areas of insect infested 
forest was effectively carried out in 1929 
and 1930 during the hemlock looper epi- 
demic on the north shore of the St. 
Lawrence. This operation was executed 
by the Dominion government. Dusting is 
dangerous and expensive flying; danger- 
ous because the ship must skim over the 
tree tops. Since these earlier dusting 
operations there have been big develop- 
ments in this phase of work. At the pres- 
ent time the auto-giro is the most prac- 
tical ship for dusting. There are several 
organizations in the United States equipped 
to undertake dusting with auto-giros. As 
aircraft become more efficient in perform- 
ance and economical in flight, these dust- 
ing operations will become more impor- 
tant as an insect control method. Insect 
infested areas are particularly apparent 
from the air both visually and _photo- 
graphically. 

So far as the writer knows, aircraft 
have not as yet had any direct value to 
the forest pathologist in control work. 
Photographs, of course, are a valuable 
aid to the pathologist. These would be 
used just as a type map would be used 
in analyzing forest composition in rela- 
tion to fungous diseases. 


IMPROVEMENT 


As any method of surveying serves a 
definite purpose in planning and execut- 
ing a forest improvement program, so 
does the aerial photograph serve the same 
purpose at a lower cost. Road location 
especially is facilitated by the use of 


are quite satisfactory. 


— 
* 
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aerial maps. As in the case of timber 
estimates, the location cannot be com- 
pleted without some ground work. How- 
ever, much preliminary work can be car- 
ried out before going into the field. A 
proven method of , using aerial photo- 
eraphs in road location work will be 
briefly outlined. 

If aerial photographs are already avail- 
able, so much the better. If they must be 
taken for the particular purpose in hand, 
they should be taken in the general direc- 
tion of the proposed road route and in- 
clude a strip wide enough to cover all 
possible routes. In most cases a strip 
from one to two miles wide should be 
ample. A scale of approximately 1,000 
feet to the inch will serve, although there 
are certain factors which determine the 
most desirable scale. These do not re- 
quire discussion here. 

Starting at the road’s point of origin, 
the photographs are studied stereoscopi- 
cally. About three possible locations are 
made on the photographs using different 
colored pencils to differentiate the loca- 
tions. The different colors indicate, in 
sequence, which is the most desirable 
route, and serve the additional purpose of 
making it easy to follow each route from 
one overlap to another. It naturally fol- 
lows that in “easy country” it may not be 
necessary to lay out more ihan one. 

The next step is to explore in the field 
all of the possible routes and determine 
the most desirable one. This work should 
be carried out by the person responsible 
for the location. One assistant and one 
or two packers to move camp when neces- 
sary is all the party requires. The photo- 
graphs are used constantly during the 
field work and a portable stereoscope is 
indispensable. 

With this work done, the next step is 
to lay out the entire road as a series of 
tangents, on the photographs. This lay- 


It is of passing interest here to point out that in certain parts of eastern Canada roughly} 
two dams are required for each million feet of wood handled on branch streams. 


out is accomplished under the stereoscope. 
The point of origin and termination of 
each tangent are carefully located with re- 
spect to features which can be identified 
on the photographs and on the ground. 
By features are meant creek crossings, 
marshes, small clearings, definite changes 
of timber types, etc., which are not diffi- 
cult to recognize. 

The bearing and distance is computed 
on the photographs for each course. A _ 
field party is now organized to run and 
blaze the tangents in the field. This loca- 
tion of the tangents also provides a final 
map of the road. 

Excessive grades are measured with | 
hand level while bridge locations are mea- . 
sured for length and span, and all this 
information is recorded on the margin of 
the photograph. There are obvious ad- - 
vantages in having information relative 
to the location on the photographs so as 
to be readily available whether the pic- - 
tures are functioning as a map or being : 
studied under the stereoscope. ) 

The final location work consists of | 
picketing the center line of the road. It | 
is absolutely unnecessary to do any transit | 
work, as tangents are kept straight by | 
lining up three pickets. It has been found | 
convenient to complete the final location 1 
about three or four miles ahead of con- - 
struction. Changes that are made in the ? 
blazed tangent location are never great if { 
the work previous to the final picket line : 
has been carefully done. Before the loca- - 
tion is finally accepted as the best, the : 
route must be travelled and re-travelled | 
to make absolutely certain that there is ¢ 


no better location. | 

In the actual construction of the many ; 
dams* required for branch stream driv- 
ing engineering other than that type; 
known as “haywire engineering” need not | 
be resorted to. On the other hand, the; 
usefulness and efficiency of many a dam 


as 
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has been lost after the first year of its 
existence because of the lack of a “cut- 
off-dam” in some low area. A cursory 
examination of the photographs under a 
simple stereoscope will immediately tell 
the observer the definite spots that must 
be checked on the ground for “cut-offs.” 
In this manner, any operator can elimi- 
nate an excessive amount of arduous and 
expensive field work. 


Locernc Cost EsTIMATING 


Outside of stand per acre and total 
volume the important factors affecting 
logging cost are: total miles of branch 
and main haul road, skidding distance, 
and topographic features. These factors 
are readily determinable from a stereo- 
scopic study of photographs and when 
carried out in connection with ground 
work provide the best possible data for 
estimating costs. 

As the compilation of statistics affect- 
ing logging costs become more and more 
essential, so will the use of aerial photo- 


graphs become more important in log- 


ging control. The cut survey, giving the 
area cut and showing total miles of 
branch and main road constructed, are in- 
dispensable for proper compilation of 
logging cost statistics. The aerial photo- 
graph makes available a ready solution 
of these survey problems. With the neces- 
sary instruments, complete profiles of all 
logging roads can be made cheaply when 
required in the office. This is out of the 
question, economically, with ground meth- 
ods. The use of the motor truck in winter 
hauling of logs makes a stronger demand 
for more qualitative data relevant to win- 
ter haul roads. 

The extensive use of photographs in 
logging control will be universal just as 
soon as their cost is reduced sufficiently. 
Roughly these costs have decreased from 
$50 per square mile in 1927 to $15 in 
1935. In fact, when no money has been 
spent previously on maps and surveys the 
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cost is already well within the necessary 
limits. 


TRANSPORTATION 


Aerial transportation as used in forest 
administration falls under two main heads, 
viz: freighting and supervision or taxi 
service. 

The element of speed is the controlling 
factor. Aerial freighting cannot compete 
with motor or rail transport. It only be- 
comes practical in emergency operations 
such as fire suppression, fire detection, 
etc. However, aerial transport has been 
used economically in sections of eastern 
Canada to log timber limits that were 
being “cleaned up,” and where the re- 
maining stand was not sufficiently large 
to justify the building of roads. On at 
least one such operation aircraft were used 
to transport all logging supplies includ- 
ing hay and oats. The ship used had a 
pay load capacity of 1,600 pounds and 
made a round trip in one hour. The 
same weight by portage road required 
two teams and five days to make the 
round trip. 

The value of aircraft in forest freight- 
ing then is essentially an emergency op- 
eration. It is not likely that aircraft will 
ever be an important factor in transporta- 
tion on the well managed forests of the 
future as far as logging operations are 
concerned, 

Turning now to supervision, the picture 
is entirely different. Here there are big 
possibilities and aircraft will be much 
more extensively used for this purpose. 
The high-salaried executive can well af- 
ford to use aircraft to inspect logging 
operations. The reference here is to 
woods managers and their superiors, men 
who think nothing of making periodic 
mill inspections, but who entirely neglect 
the stepchild in the form of inaccessible 
woodlands. Aircraft will permit the busy 
executive to come in closer contact with 
his woods operations and thus permit him 
to properly supervise them. 
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MiscELLANEOUS ful inventory of buffalo by photographing — 

Aircraft have numerous other uses in the heads and making image counts. At 
forestry and woods operations. The vol- times they can also be used to advantage 
ume of pulpwood piles can be accurately in recreation and general forest travel. 
determined from photographs. Both range These are but a few of the miscel- 
and game managers can utilize aerial type laneous uses of aircraft in forestry work. 
maps as they now do the ordinary ground There are oi others, but lack of time 
type map. For example, in about 1930 does not permit their consideration. 


the Canadian government made a success- 


wv 
wv 
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K. PORTER, INC., Everett, Mass., has published a new catalog of hand- 
e operated cutters for forest, industrial, and farm use. It contains numerous 
illustrations of tools, parts, and actual on-the-job performance, and is recommended 
to foresters as a reliable handbook on what tools to choose and use for any pruning, 
thinning, or cutting problem. The catalog will be sent free to readers of the JoURNAL 
oF Forestry. 
Please mention the JouRNAL when writing for your copy. 


THURSDAY MORNING SESSION, JUNE 30, 1938 


Joint MEETING oF Forestry Groups AND THE ECOLOGICAL SOCIETY OF AMERCA 


Chairman: C. C. ADAMS 


Chairman Adams: The Program Committee has arranged a very interesting 
symposium on the influence of fire on forests, wildlife, and public welfare. I am 
certain the members of all the various groups represented here today have a com- 
mon interest in the subjects to be discussed this morning. 

The Chairman then called for the presentation of the following papers. 


FIRE IN MODERN FOREST MANAGEMENT 


By IRVIN T. HAIG 
U. S. Forest Service 


EW foresters in America would 
Fk quarrel with the statement that “the 
: most remorseless associate of man 
in the destruction of native vegetation is 
fire.” Indeed within the general limits 
- fixed by climate and soil no other natural 
phenomenon has left its mark so unmis- 
takably upon the vegetation of North 
America. Early travelers (Trumball, Bat- 
ram, Nuttall, Lyall) along the heavily 
wooded eastern coast reported few clear- 
ings “except where timber destroyed and 
its growth prevented by frequent fires” 
but everywhere occurred extensive areas 
of subclimax associations almost certainly 
of fire origin. 

Indeed almost every forest climax of 
North America displays a fire subclimax, 
usually occurring over a considerable 
area. In the northern forests of spruce- 
fir these fire climaxes are chiefly the jack 
pine or aspen-birch types. Pure white 
pine stands, however, were undoubtedly 
far more extensive than they would other- 
wise have been through the action of this 
agency. In the Piedmont region and 
along the southern coastal plain frequent 
fires have maintained a pine forest over 
a vast area and retarded the development 
of a broadleaf climax. Further west 
along the borders of the mesophytic hard- 


wood associations fire had maintained a 
subclimax of prairie nature. Many ecol. 
ogists believe that in this same region the 
common oak-hickory stands represent a 
fire subclimax of the maple-beech type. 
In the West such important types as 
Douglas fir, western white pine, and 
lodgepole pine have been perpetuated in 
more or less pure form by fire. Sears 
calls attention to the fact that in analyz- 
ing the peat deposits in the Medicine Bow 
Mountains of Wyoming it is evident that 
fire has been a direct agent in causing an 
alternation between lodgepole pine and 
spruce-fir. Some of the peat deposits ex- 
amined carry a story of fire going back 
more than 10 or 15 centuries, clear evi- 
dence of the work of fire long before the 
days of Columbus. Extensive stands in 
California of such species as knobcone 
pine and Monterey pine and the brush- 
fields of the pine region show the effect 
of this same agent. 

This situation has been greatly aggra- 
vated of course with the advent of lum- 
bering and fire combined. As a result 
extensive areas of such associations as 
aspen-birch now form a common feature 
of the landscape in the Lake States while 
the brushfields of California in the pine 
region are now estimated to total more 
than 2 million acres in area. These are 
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merely cited as two examples of exten- 
sive similar phenomena. 


FirE DAMAGE 


In similar manner many aspects of di- 
rect fire damage are so obvious as to war- 
rant but mention. Most of us have seen 
the snag patches or “brush” fields that 
show the hopeless devastation caused by 
fire or by a combination of logging and 
repeated fires; and something of the more 
subtle if none the less important losses 
in trees and tree defect introduced by fire 
in less spectacular form. “He who runs 
may read” in North America the story of 
tangible damage etched by fire into our 
timber resource. 

Small wonder then that fire control 
operations loom as one of the major tasks 
in modern forest management; that for- 
esters have bent every effort to reduce 
fire losses to within acceptable bounds 
and have properly regarded this step as 
fundamental to the successful practice of 
forestry in America. It is doubtful if in 
any other country in the world, fire pro- 
tection needs have been given the inten- 
sive thought and study which they have 
received here. But even on the national 
forests where average losses approximate 
the permissable area burnt, critical areas 
continue to show the need for more in- 
tensive effort; while on land poorly pro- 
tected or not under organized protection, 
the actual losses are still over ten times 
as great as they could be if the area 
burned annually were reduced to accept- 
able limits. 

The very tangible losses in timber and 
forage may well be more than matched 
by the indirect losses upon which foresters 
are only now beginning to accumulate a 
respectable amount of factual data. <A 
tidy body of accumulating evidence from 
many sources and conditions shows be- 
yond all reasonable doubt that destruction 
of vegetation, by fire or otherwise, results 
almost invariably in increased surface 
run-off and consequently in property de- 


JOURNAL OF FORESTRY 


struction, as in silting of reservoirs and 
greater damage to other stream improve- 
ments, and in the usability of the water 
and in recreational values, entirely aside 
from the effects on magnitude and regu- 
larity of streamflow, and the losses in 
soil fertility due to such washing, ir- 
reparable except in terms of centuries, are 
far too important to be ignored. Many 
of these facts are readily demonstrable. 
Bennett reports paired plots in the post 
oak type, one burned, the other with nat- 
ural litter from which the run-off during 
a one-month period of continuous rainfall 
totalled 250 gallons of clear water per 
acre from the unburned plot and 27,600 
gallons of muddy water per acre from 
the burned plot. The soil eroded from 
the burned plot was 15 times as great. In 
the pine region of the Sierras a five year 
record from repeatedly burned and com- 
parable unburned plots shows a yearly 
run-off from the burned area ranging from 
31 to 463 times that of the unburned with 
a yearly erosion ranging from 2 to 239 
times that from the unburned. Many 
other studies show the increased surface 
run-off and erosion from barren lands un- 
der conditions similar to these following 
severe fires. (Meginnis, Bates, Munns, 
and Sims). More spectacular examples 
are afforded by such events as the dis- 
astrous flood in southern California on 
January 1, 1934, which caused the loss of 
34 lives and millions of dollars in agri- 
cultural and residential property. The 
watershed in which the destructive flood 
originated had burned over only a few 
weeks earlier. Neighboring watersheds 
with their forest cover intact yielded clear 
water which caused no unusual erosion 
and did little damage. The San Dimas, 


for example, had a flow of only 50 sec: | 
ond-feet per square mile and a load of | 


only 56 cubic yards, while the flood dis- 
charge from the burned drainage basin 
reached a maximum of 1,100 second-feet 
per square mile and carried some 76,000 
cubic yards of eroded debris. 


There | 
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seems little room for doubt that although 
indirect damage from fire in terms of 
watershed values will vary tremendously 
by region and situation that losses from 
this source cannot be ignored in any fair 
appraisal of fire effects. The importance 
of fire control in modern forest manage- 
ment can hardly be overemphasized. 


THE Use oF FIRE 


The problems of fire control have been 
so urgent that few foresters have stopped 
to think how extensively we use fire in 
current management practices. Fire is 
one of our most effective tools in the dis- 
posal of logging slash and the reduction 
of other special hazards. Controlled fire 
is used extensively in the actual combat 
of fire and in the preparation for such 
combat in the clearing of firebreaks, road- 
side safety strips, and similar areas. 
Fire is a common agent in the control of 
insect pests and disease as in the burn- 
ing of stems infested with bark beetles 
or Nectria cankers. In recent years fire 
has been employed in the preparation of 
planting sites in at least two important 
types, overmature western white pine types 
and California brushfields. The fact that 
these operations have been conducted suc- 
cessfully in two of the most dangerous of 
fire regions speaks well for the growing 
ability of experienced men to handle fire 
as a tool and portends more extensive use 
in skilled hands as confidence grows and 
is justified by success. 

In the field of natural regeneration for- 
esters in North America have been re- 
luctant to accept the idea that under spe- 
cial circumstances fire may be a useful 
silvicultural tool. In the writer’s opinion 
such hesitancy has been thoroughly justi- 
fied in view of the appalling losses that 
might follow the use of fire in careless 
or unskilled hands and in view of the 
meager amount of acceptable data as to 
its possible usefulness. Accumulating evi- 
dence leaves little doubt, however, that 
fire does have a place under certain con- 
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ditions in certain types. Hesselman has 
demonstrated the value of fire in the re- 
generation of both spruce and pine in 
northern Sweden wherever the humus is 
too heavy to be broken down by opening 
up of the crown canopy through felling 
operations. Not only is fire helpful in 
creating a more favorable seed bed, but 
it also aids in hastening the nutrification 
processes necessary to proper seedling de- 
velopment. Hesselman deplores, however, 
the use of fire where other means are 
available of initiating a satisfactory nutri- 
fication rate. 

In North America accumulating evi- 
dence (Moore, Lowdermilk, Haig, Os- 
borne, and Harper) indicates that in many 
coniferous types, soil bared by fire or 
other action offers, with some exceptions, 
a far more favorable seed bed than needle 
litter; and that fire, other conditions per- 
mitting, might be a useful tool in creating 
favorable conditions for © germination. 
This seems to be almost solely due to its 
physical action in exposing mineral soil; 
thus furnishing a more efficient contact 
medium for supplying water to germinat- 
ing seeds. Exposed mineral soil also dries 
more slowly and fluctuates less rapidly 
in both moisture content ard temperature 
and over a narrower range than the 
humus layer, an important factor in the 
critical period of early germination and 
development when even temporary drying 
or passing exposure to unfavorable high 
or low temperatures may result in heavy 
seedling losses. The abundant mineral 
nutrients released by destruction of the 
humus layer may also aid in the initial 
development of the seedlings. Fire has 
also been used extensively in creating 
suitable regeneration conditions for chir, 
sal, deodar and teak (Troup, Makins, 
Hale, Smythies, and Unwin). In the chir 
pine (P. longifolia) region as Gorrie and 
others point out, fire is used also as a 
routine protective measure, the fire hazard 
being reduced periodically by controlled 
fires on a two or three year rotation. 
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Whether or not fire has such a place in 
similar types in the United States will re- 
main to be seen. Show and Kotok em- 
phatically reject the practicability of 
“light burning” as a management practice 
in the pine region of California because 
of the excessive damage involved, though 
they cite occasional benefits in the prepa- 
ration of planting sites, the thinning of 
too dense reproduction and the killing of 
the less desirable fir with consequent im- 
provement in stand composition from a 
commercial viewpoint. In the southern 
pine region the necessity of discouraging 
uncontrolled fires which annually do a 
tremendous amount of damage has made 
foresters reluctant to consider that fire 
has any place as a control measure even 
in highly resistant longleaf pine stands. 
Although evidence is accumulating on this 
phase and it is known that controlled 
fires, properly timed, can be run through 
pine stands without undue injury, the 
place of fire among other protection mea- 
sures is still highly debatable. 


Accumulating evidence does support the 
long-held opinion that fire is an important 
element in longleaf pine regeneration. 
Chapman has long advocated the use of 
controlled fires as a necessary element in 
longleaf pine regeneration arguing that 
total exclusion of fire means the extermi- 
nation of longleaf pine as a type and 
pointing out the usefulness of fire in seed 
bed preparation, in removal of competi- 
tion from hardwoods, and in reduction of 
damage from brown spot to a_ sufficient 
degree to enable longleaf to get out of 
the “grass stage” and make desirable in- 
itial height growth. Evidence now accu- 
mulating confirms these general conclu- 
sions (Osborne, and Harper, Wahlenberg, 
Green, et al, Siggers) and shows that con- 
trolled fire may be a useful and at times 
a necessary tool if adequate longleaf re- 
generation is to be obtained. 


One of the most hotly debated points 
concerning the possible use of fire as a 
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silvicultural tool revolves around its ef- 
fect on soil fertility. Much evidence 
shows that burning almost inevitably re- 
sults in a less fertile soil as far as physi- 
cal qualities are concerned (Auten, Hey- 
ward and Barnette). But where the ques- 
tion of over-all fertility is concerned the 
situation is less clear. In general it 
seems to revolve around the question of 
whether or not losses in organic matter 
removed by fires will result in soil de- 
terioration; one school of thought claim- 
ing that these losses will be more than 
compensated for by additional organic 
matter and nitrogen produced following 
fire. Various studies point out the reduc- 
tion in potential nutrients by fire, but 
other studies show that these losses are 
primarily confined to humus layers and 
may be compensated for by the immedi- 
ate liberation in the ash of a considerable 
quantity of available nutrients (Alway 
and others, Fowells and Stephenson, 
Isaacs). Additional compensation may 
follow through the neutralization of or- 
ganic acids, the improvement of conditions 
for more rapid bacterial action, and the 
introduction of a soil building flora. Even 
repeated fires may not be seriously detri- 
mental under certain conditions. Lutz 
found the soils of the pitch pine plains of 
southern Jersey only slightly less fertile 
than nearby less frequently burned soils. 
Heyward and Barnette in one of the most 
comprehensive studies of which the writer 
knows, concluded that for the longleaf 
pine region soils burned frequently over 
periods up to 44 years failed to show any 
marked deterioration in fertility. Al- 
though the unburned soils were undoubt- 
edly in better physical condition this was 
at least partly compensated for by slightly 
higher total nitrogen and organic con- 
tents and much higher calcium content in 
the burned soils. 

In the light of existing evidence it 
seems doubtful if any catagorical answer 
can be given to the question of fire and 
soil fertility and it will probably have to 
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be worked out, as most complex biologi- 
al problems must be, for each major 
ondition involved. It seems doubtful un- 
der these circumstances if foresters are 
taking a sound or desirable position by 
citing fire as a soil destroyer where only 
direct action on fertility is concerned. No 
one would dispute the undesirable effects 
of fire under other conditions where soil 
structure is destroyed, where burning is 
followed by excessive washing of the sur- 
face soil, or where the ability of the soil 
to absorb water is of paramount impor- 
tance and this ability is impaired. Would 
it not be wise to place the need for fire 
protection squarely on more tangible and 
less controversial items until the effects 
of fire on soil fertility can be sufficiently 
studied? The data on fire damage from 
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indiscriminate burning are too strong to 
need such weak support. 

Indeed in considering the whole ques- 
tion of fire use and effects it might be 
well for foresters to remind themselves 
of the natural prejudice introduced by 
their rightful recognition of the need for 
more extensive and more effective protec- 
tion from indiscriminate and destructive 
fires and approach the entire question in 
the scientific spirit so aptly described by 
Francis Bacon, i.e., with “a mind eager in 
search, patient of doubt, fond of medita- 
tion, slow to assert, ready to reconsider, 

. not carried away either by love of 
novelty or admiration of antiquity and 
hating every kind of imposture, a mind 
therefore especially framed for the study 
and pursuit of truth.” 


COMMENTS 
By J. MILES GIBSON 


University of New Brunswick 


excellence of his paper and the clarity 

he brings to this extremely interesting 
and frequently confusing subject. Instead 
of discussing the many interesting points 
brought out in the paper I will attempt 
to present a few of the phases of the ef- 
fect of fire on Canadian forests. 

As most of my personal experiences 
have been in the extreme East and the 
extreme West I will largely confine my 
remarks to conditions in two widely sep- 
arated areas. My remarks will deal more 
with mainstand sequences than with all 
factors involved. The whole subject of 
fire effect on forests is filled with vari- 
ables, many of which are extremely diffi- 
cult to measure quantitatively. 

You first have a forest and then a fire. 
The forest may be one of a great many 
tree and plant associations and the fire 
may vary in intensity, in time of occur- 
rence, and in the degree of burning. 
Actually many of these conditions may oc- 
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cur within the area of a single fire where 
variations in soil moisture, vegetation, 
and fuel may result in the difference be- 
tween a hot and light fire. This large 
number of variables certainly complicates 
the picture and one sometimes wonders 
that forests established after fire exhibit 
so many seemingly similar characteristics. 

The forests of the West, as far as my 
observations go, are set back for a longer 
period as the result of fire than those of 
the East. This is probably partly due to 
shallow soil, making more vegetational 
sequences necessary before a tree crop is 
established and to the fact that many of 
the more severely burned areas having 
been logged previous to burning, the re- 
sultant fuel and high hazard intensifies ° 
the disturbance. 

Fires in northern British Columbia re- 
sult in lodgepole pine on the dryer 
benches and poorer soils and various age 
classes of this species often delimit the 


areas of separate fires. As the humus 
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layer builds up, spruce and balsam may 
appear in such stands, but it may take a 
full rotation. 

On fresh to moist areas with better 
soils, fireweed (Epilobium augustifolium ) 
is replaced by aspen, willow, birch, and 
fire cherry. The type or species associa- 
tion may be due to the severity of the 
fire and its effect on seedbed and moisture 
conditions. 

Re-burns before the established species 
produce seed seriously retards recovery 
and causes a considerable lag in age of 
reproduction over the age of the burn. 
Delayed regeneration and hot fires re- 
sult in a tendency to an open all-aged 
forest. 

Gorman in investigating burned over 
lands in British Columbia indicates that 
the composition of the tree and plant 
community of distinct character is gov- 
erned by soil type and available soil 
moisture. Intrusion of lodgepole pine is 
attributed to reduced soil quality and re- 
flects the occurrence of severe burns which 
occurred before as well as after settlement 
took place. 


Lack of satisfactory forests developing 
on areas severely burned is very notice- 
able in British Columbia and would be 
still more noticeable if some of the indi- 
gent species such as ponderosa pine and 
Douglas fir were not reasonably fire re- 
sistant when mature. 


In the East and particularly in New 
Brunswick and in Nova Scotia many large 
forest areas have developed after severe 
fires. In the initial forest following the 
fires the more common associations are 
aspen, the birches (white and gray), and 
fire cherry which occurs particularly in 
the early stages. Associated with these 
intolerant hardwoods, one often finds an 
understory of red and white spruce, bal- 
sam fir and occasionally white pine. Fre- 
quently instead of intolerant hardwood 
conifer associations, red or white spruce 
and jack pine will occur either pure or 


in mixtures with white pine or more rare- 
ly with red pine. : 

The association may be the result o 
soil or moisture conditions, it may reflect , 
the intensity of the fire, or it may reflect 
the past forest association. The associa- | 
tion may frequently change abruptly; it | 
may, on the other hand change gradually | 
with no distinct transition. 

On the poorer soils, particularly if 
poorly drained, black spruce becomes es- | 
tablished while on the lighter, sandier | 
soils jack pine becomes established; al- . 
though in the latter case, aspen and white » 
birch may develop in the initial stand. 

In general spruce develops to a greater » 
extent than balsam and one frequently | 
finds forests in which white pine was for- . 
merly important succeeded by jack pine : 
or jack pine and black spruce with a very » 
limited occurrence of white pine. 

A few days ago I observed an almost - 
pure stand of black spruce on an area \ 
burned fifty years ago; although cedar, , 
white pine, balsam, and black spruce com- - 
prised the original stand. 

Southern and eastern New Brunswick 
forests are in many instances the result 
of past fires which destroyed the original 
forests. In general jack pine and white 
pine occur on the drier lighter soils, 
black spruce on the poorly drained soils, 
and aspen and white birch on the better ° 
soils with red spruce and balsam as an 
understory. 

Associations of hemlock and _ tolerant 
hardwoods seldom reoccur following a | 
fire and very frequently, although not al- - 
ways, tolerant hardwoods when burned | 
are initially followed by intolerants. 

Subsequent burns before stands reach | 
maturity result in a much greater loss and | 
repeated burns create conditions that will | 
retard the possibility of a forest crop for | 
generations. 

The sequence towards a climax with | 
one fire and no subsequent disturbance is | 
not definite, although in New Brunswick | 
the climax may be pure softwood, mix- » 
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ures of softwoods and tolerant hard- 
oods, or tolerant hardwoods. 

It will require at least one rotation for 
is climax to develop except in the case 
f the coniferous type. Hesselman’s work 
dicates that controlled fire stimulates 
itrification and encourages coniferous re- 
production and in a number of places in 
New Brunswick the successional change 
due to intolerant hardwoods disappearing 
after acting as soil builders may be ob- 
served. 

Some investigators indicate that white 
pine forests occurred as the result of a 
combination of fires and satisfactory seed 
years, but while white pine distinctly oc- 
eurs on burned areas in New Brunswick 
it usually is only one component of the 
stand; although it may occur in pure 
groups. Cedar, either in pure stands or 
as scattered trees, may be observed on 
previously burned areas but the contra- 
dictory association of former cedar 
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swamps developing into red maple or red 
maple and yellow birch associations after 
a fire may also be observed. 

The results of fire as far as species as- 
sociation is concerned are so variable and 
the factors involved so numerous that 
one can readily understand why research 
in this field is necessary to give us the 
information which might assist us in 
using fire as a controlled agent to develop 
some of the favorable associations that 
have arisen from past fires. 

In British Columbia I have observed 
decadent cedar and hemlock forest which 
I feel sure will never support a thrifty 
stand unless swept by fire. The same 
thing may be true to some degree where 
cut-over stands appear to be stagnated or 
consist of defective trees and brush which 
prevent the development of potentially 
valuable trees. While all burning in- 
volves a hazard it may be that the bene- 
fits to be derived might justify the hazard. 
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By HOYES LLOYD 


Superintendent, Wildlife Protection, National Parks Bureau 
Lands, Parks, and Forests Branch, Department oj Mines and Resources 


HILE fire has been a factor con- 
\\/ stantly present in our Canadian 
forests, there can be no doubt that 
in the era of expansion and exploitation 
through which we have been passing, the 
effects of its destructiveness have been 
multiplied many times. We have suf- 
fered enormous capital losses, both di- 
rectly through the destruction of timber 
of all ages and indirectly through the im- 
poverishment of soils built up on our 
northern shield under generations of trees. 
The entire ecological make-up of much of 
our forest land has changed, and in some 
cases its destiny as well. 
Where does the wildlife fit into this 
picture? What has happened to it? 
Foresters will agree that the ecological 
phenomena linked with fire, or with a 


history of fire are complex. The compli- 
cations are quite as striking when we ex- 
amine wildlife. 

It is a commonplace to remark that fire 
destroys animal species which are not able 
to escape before it. Nests and dens of 
birds and mammals are burned with their 
inhabitants. Sometimes the largest ani- 
mals are destroyed. More often they are 
unharmed—in fact they are even seen 
to seek the protection from insects which 
the fire zone offers. To make a great 
impression by direct destruction of wild 
creatures would take a fire larger than 
any usual in this country. Circumstances 
may well occur, however, in which the 
destruction of individuals or nests of a 
small group may be very important in 
preventing the survival of a rare or local 
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species. For instance, fires in the scrub 
forest of Martha’s Vineyard certainly 
played an important role in the extermina- 
tion of the heath hen. (Tympanuchus 
cupido cupido) which for many years be- 
fore its final disappearance was restricted 
to that island. 

The effect of forest fires on wildlife 
range is much more important and com- 
plicated. Birds like the house wren 
(Troglodytes aedon) and bluebird (Sialia 
sialis) often. find ideal conditions in a 
new brule and appear as if from no- 
where, building their nests soon after the 
embers have cooled. For the most part, 
however, there are not many wild crea- 
tures for several years, but as the quick- 
growing deciduous species which clothe a 
burned over area grow up, they may fur- 
nish forage for an abundance of game 
mammals the like of which may not be 
found in unburned country. In contrast, 
great dense unbroken forests are notori- 
ously barren and monotonous in _ their 
wildlife. 

While it may seem that fire is bene- 
ficial or neutral in its effect on wildlife, 
wide-spread fires are sure to carry dis- 
aster to some forms, and wildlife con- 
servationists must look askance at seeming 
good conditions whose history shows such 
a lefthanded descent. Although ruffed 
grouse (Bonasa umbellus) and _ white- 
tailed deer (Odocoileus virginianus) may 
abound 25 years after a fire as they never 
did before, close examination will usually 
show that other no less valuable species 
are missing and that while it is very likely 
that the conditions which especially favor 
grouse and deer will go when the forest 
regains its old ground, the species there 
before the burn may or may not return 
years later when something resembling 
the old cover returns. 

There are some events in the history of 
wildlife in Canada, which illustrate abun- 
dantly the preceding paragraph. Sixty 
years ago the chief game animal of the 
area which we call northern Ontario was 


JOURNAL OF FORESTRY 


the woodland caribou (Rangifer caribou), | 


Moose (Alces americanus) were rare and 
white-tailed deer were never found in the 
country. For many years moose increased 
and caribou decreased. During the same 
period immense areas were burned over 
and the deciduous browse species which 


(with balsam fir) are necessary for moose, . 


increased. The white-tailed deer began to 


spread north, and has since occupied most ' 


of the country where it was previously 
unknown. The eastern woodland caribou 
is either completely extirpated or found 
in tens and dozens where once there were 
thousands. 

Just as the white-tailed deer has spread 
northward in Ontario, so, farther west, 
the mule deer (Odocoileus hemionus) has 
spread to the Mackenzie region and to the 
edge of the barren lands. 

Before the last century the northern 
barrens and the eastern mountains of 
Labrador were the summer home of many 
thousands of barren ground 
(Rangifer arcticus) 
fall far into the woodlands. 
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caribou | 
which migrated in » 
They were : 
the mainstay of a population of Indians : 


once in excess of 10,000, among whom - 


a number of posts were opened. Today 


the Indian population is reduced to one : 


tenth. The caribou, both woodland and 


barren ground, are also practically gone. 
We have information from various sources : 


which shows that starvation wiped out 
whole settlements of Indians and caused 


the abandonment of posts in the interior. 


The Indians starved for lack of caribou. 
What happened to the caribou? 


There are not many accounts, and none 
to tell us of conditions from year to year, 
in the vast interior of the Labrador Pe- . 


ninsula. 
mous on one point, however, that we can 
draw our own conclusions. The entire 
interior of Labrador was devastated by 
fires of unknown origin. No important 
area of caribou range can possibly have 
survived. There are some people who 
claim that the caribou migrated. 


If so, 


The few available are so unani-. 


ey must have gone into the ocean be- 
ause the emigration of large numbers of 
aribou from one part of the country 
ould surely have produced an increase 
Isewhere, but we have no record of such 
increase. Other factors, for example 
disease, are cited. Any or all might have 
estroyed the deer, but surely when we 
know that almost all the winter range of 
e migratory herds was destroyed there 
an be no mystery about the ensuing 
scarcity of caribou. 

On October 9, 15, and 16 of 1785 the 
sun was blotted out and “Canada” (Que- 
bec) underwent the first of what were 
later described as the dark days. The 
next were July 2, 3, and 4 of 1814. In 
this second period of darkness ashes fell 
at Seven Islands. It was an immense 
mystery and caused great concern. The 
learned Chief Justice Sewell set down his 
view that there must be a volcano some- 
where in the interior of Labrador. In 
1821 there were dark days at the Moravian 
stations on the east coast. 

Hinde,! in his travels in the interior, 
found huge areas burned over and names 
1857 and 1859 as fire years. He found, 
also, ample evidence of earlier conflagra- 
tions which he associated with the dark 
days. Low,? who is responsible for the 
maps we now use, records other fires 
which devastated the country in 1870-71, 
1893, and 1894 and estimated that half 
the forested area of the interior had been 
burned over in 30 years (1866-96). The 
Indians were starving in Hinde’s time; 
Low was able to describe enormous fam- 
ines in which the population was reduced, 
in the interior to its present levels. 

Says Hinde: “Otelne, a Nasquapee from 
Ashwanipi, told me at Seven Islands 
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(1862) that even he remembers the time 
when starvation was rare among his peo- 
ple, but the caribou and porcupine were 
numerous then.” McLean,* who travelled 
through the country at an earlier date 
(1839) found no desolation. He found 
people suffering from occasional periods 
of starvation, the lot of all who depend 
on caribou, in the barrens of the Mac- 
kenzie district as well as in Labrador. 

Will the caribou ever come back? They 
are still present here and there in the 
peninsula and one feels that if the interior 
range were to come back they would in- 
crease in proportion to its regeneration. 
So far there is no sign of it. It is a poor 
country even for trees, and lichens come 
back more slowly than trees. 

Today, in many parts of Canada, fire 
conditions are complicated by conditions 
due to logging. It might be argued that 
fire has been an ecological factor in 
Canada even in the forest primeval and 
that in favoring certain types of forest 
and wildlife it produces a natural condi- 
tion. Where fire follows logging, how- 
ever, there can be no claim of “natural” 
conditions, and even the temporarily bene- 
ficial conditions for wildlife may be lost. 
Successive burns may produce what is, in 
comparison with other areas, a biological 
desert. 

In our national parks we are trying to 
let Nature work out her own solution in 
so far as biological problems are con- 
cerned. Past history tells us that fire is 
one of them, but it is one that we have 
to step in and prevent or fight as the case 
may be, because in recreational areas 
there are enough fires of human origin 
to provide for any species of plant or ani- 
mal favored by a brule. We are also 


‘Hinde, H. Y. Explorations in the interior of the Labrador Peninsula in the country of the 


Montagnais and Nasquapee Indians. 2 Vol. 


London. 


1863. 


"Low, A. P. Report on explorations in the Labrador Peninsula along the East Main, Koksoak, 
Hamilton, Manicuagan and portions of other rivers in 1892-93-94-95. Geol. Sury. of Canada, An- 


nual Report, Vol. 8, 1895. 1896. 


8McLean, J. Notes of a twenty-five years’ service in the Hudson’s Bay territory. 2 Vol. Lon- 


don. 1849. 
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concerned with protecting the natural 
beauty of many gems of scenery. A fire 
which would be a mere incident in the 
natural history of one of these spots 
might seriously damage its beauty for a 
whole generation. 

There are in Canada a number of spe- 
cial sanctuaries where particular bird or 
mammal species or groups of species are 
given protection. In all but a very few 
of these a fire of any kind would be dis- 
astrous. Wherever wildlife management 
or research is concerned with a compara- 
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tively small area, any fire would ruin the | 
entire project. — 

Taken as a whole, birds and mammals — 
are probably not less numerous as a re- | 
sult of the large areas burned over in re- 
cent years. They may even be more nu- 
merous in the aggregate. The balance of 
species has changed and is changing, 
however, so that certain animals which 
were abundant anyway are becoming more 
so, and others of unique interest and value 
are retreating and may be even in danger | 
of extermination. 


See eee 


FIRE IN LAND USE MANAGEMENT? 


By HERBERT C. HANSON 
President, Ecological Society of America 


CONCLUSION 


Fire has been used as a tool in the fol- 
lowing land management practices: 

1. Destruction of debris as straw and 
other crop residues, logging slash, etc., to 
reduce fire hazard and to facilitate crop- 
ping or plant succession. 

2. Destruction of pests such as weeds. 
insects, and diseases. 

3. Clearing land for cultivation or im- 
proving conditions for desired plants by 
burning trees, shrubs, and weeds such as 
Russian thistles; draining and burning 
bogs; and as a substitute for tillage in 
crop rotation. 

4. Improving grazing conditions by 
destroying brush and trees, coarse grasses, 
dead vegetation, and to stimulate early 
spring growth. 

5. Improving recreational areas. 

In many of these practises, fire as a 


*Epiror’s Nove: 


luabt ‘ The Editor regrets that he is unable to print Dr. Hanson’s interesting and 
ie uable paper in full. Dr. Hanson s paper probably will be published in bulletin form at some | 
uture date by the North Dakota Agricultural College, State College Station, Fargo, N. D. 


tool has proven distinctly serviceable, in 1 
some cases it has caused irreparable dam- - 
age, and in others it is doubtful whether : 
the advantages were greater than the dis- - 
advantages. It is the duty of research to » 
determine fully and accurately the value : 
and losses caused by fire not only to | 
present existing vegetation, animal life, — 
soils, etc., but also to the future condi- - 
tions of the burned area. New uses or | 
new disposal methods of residues and ; 
debris may be found. This duty can be - 
accomplished only by painstaking mea- . 
surements and observations involving vari- - 
ous fields of science and extending over a : 
period of many years. At present the : 
supply of scientific data of this sort is: 
very meager. As such data accumulate, | 
fire as a tool in land use and manage: | 
ment will be utilized far more efficiently | 
by administrators than is possible at’ 
present. 
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A FOREST CLASSIFICATION FOR CANADA 


By W. E. D. HALLIDAY 
Dominion Forest Service, Lands, Parks and Forests Branch 


Y subject, A Forest Classification 

M for Canada, covers a large field. 

In this paper, therefore, only 

the general principles of the classification 
and its implications can be outlined. 

We cannot expect to obtain a practical 
classification of natural units of vegeta- 
tion without some generalization and 
compromise. Emphasis will be placed 
now on one criterion, now on another, ac- 
cording to the angle of approach. A 
classification, however, must deal with 
groupings of the same things, and also 
with their relationship and development. 
The primary categories must be as broad 
as is consistent with the actual facts, and 
be capable of division and subdivision as 
necessity demands; that is, our divisions 
must proceed from the general to the 
particular. The basic framework so pro- 
duced must have elasticity, so that new 
facts can be added and modifications 
made. This can be best effected by plac- 
ing the primary categories on as natural 
a basis as possible. 

For this reason I have followed closely, 
in my main groupings, the classification 
of climax formations of North America 
outlined by Clements in his Plant Succes- 
sion and Indicators and more fully de- 
veloped by Weaver and Clements in 
Plant Ecology. 

Such a classification is founded essen- 
tially on dynamic ecology. It recognizes 
that climate is the principal agent in de- 
termining the type of vegetation; that 
great bodies of vegetation, of the same 
form and of considerable permanence, 
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and with a definite geographical position, 
exist and are the products of climate. 
These are the climax formations, of which 
the dominants are of the highest type of 
life form consistent with the climate. 
Climate is the cause, the formation, and 
the effect. 

Three major climax formations form 
the main vegetation cover of Canada. 
They are the tundra, the forest, and the 
grassland. Each is controlled by, and is 
the product of, climate and has a defi- 
nite appearance given by the dominance 
of the same life form. 

This life form is the final expression of 
the normal course of succession, and if 
the climatic control remains unchanged it 
will strive to assert itself and reach a 
position of dominance and stability. It 
follows that a denuded area within the 
forest formation, if protected from further 
disturbance, will eventually be again cov- 
ered with stable forest vegetation. 

The formation is continually subject to 
modifying agencies. These produce either 
sub-climax groupings or earlier stages in 
the course of succession, depending on 
their intensity or repetition. Fire, flood, 
and man are all modifying agents. 

Change in climate means also a change 
in formation. Increasing rainfall favors 
an extension of the more mesophytic for- 
mations; decreasing rainfall an extension 
of the more xerophytic ones. Each for- 
mation can be then both pre-climax and 
post-climax to other formations. 

The major climatic changes that have 
taken place in the past have often left 
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evidence or clues to their existence and 
nature in the form of relict species or 
communities which occupy one or other 
of the above roles in respect to the pres- 
ent formation in which they are. 

The importance of such relicts in indi- 
cating the cause of the change and nature 
of the original vegetation is marked and 
their recognition often explains the pres- 
ent distribution of certain trees and group- 
ings of irees. 

The forest climax formation is of such 
a widespread nature that very broad dif- 
ferences exist in the complex of climatic 
factors which determine it. This makes it 
necessary to separate out a number of 
divisions; these are the forest regions or 
forest formations. 

Each region is characterized by the 
presence of certain tree species, which 
primarily are the climax dominants, one 
or more of which extend throughout the 
region, and which occur, to some extent 
at least, in the various associations of the 
region. In its recognition, the evolution 
and history of the region must be taken 
into account, as well as the relationships 
of species and genera and of sub-climax 
to climax associations. This recognition 
is necessarily objective, showing the cli- 
mate by the nature of the climax and re- 
flecting it through the geographical posi- 
tion. 

I have outlined eight forest regions in 
Canada. These are: 


1. The boreal, covering the largest 
area of land and taking in the whole 
northern portion of the country from the 
Atlantic to the Yukon. The forest grades 
to both the tundra and the grassland 
through transition zones in which species 
fall out and tree sizes are reduced. 

2. The subalpine, occupying the ranges 
of the Cordilleran system of mountains 
in the west. 

3. The montane, found on the great 
interior plateau of British Columbia. 

4. The coast, on the Pacific side of 
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the coast range of mountains and on Van- | 


couver and Queen Charlotte Islands. 

5. The Columbia, in the valleys of the 
eastern Cordilleras. 

6. The Great  Lakes-St. 
placed as the name implies. 

7. The deciduous, in southern Ontario, 
also representing a very large region in 
in the eastern and southern United States. 

8. The Acadian, centering on the Mari- 
time provinces. 


Lawrence, 


In the main these regions agree with | 


those outlined by Clements, but some 


modifications and amendments have been | 


made in view of the actual conditions 


found in Canada. 


Two of the regions — 


i) 


above are not distinguished by Clements, | 
but included with other forest regions. | 


These are the Columbia and the Acadian. 


The basis for separation has been, for - 
the one, the geographical position and — 
occurrence of certain tree species, and for ~ 


the other the presence of a certain tree 


species and the general character of the - 


vegetation, which seem very different from 
that of the region in which it had been 
included by Clements. 

These regions have been further sub- 
divided into forest sections. 


These are | 


geographical subdivisions based on broad — 
uniformities of tree grouping, resulting © 


from physiographic, edaphic, and_ local 
climatic conditions. 
The original recognition of the section 


was developed for the central portion of | 


the boreal forest, and the results indi- 
cated a very practical value. 


A somewhat similar approach to the | 


subject was made by Fernow in 1911 in 


his Forest and Land Classification for 


Canada. 


His work has been of consider- - 


able assistance in extending the system to | 


certain parts of Canada. 


It is apparent that quite large and com- | 
pact areas can be distinguished within the | 
region, where, because of the preponder- | 


certain environmental factors, 
there is a dominance of certain groupings 
of trees that give a characteristic appear- 


ance of 


f 


r 


nce or individuality to that area. The 
oundaries of the section may often be 
obscure and it will contain many types 
of plant communities, nevertheless, the 
whole will form a recognizable unit. 

This character results from: (a) the main 
topographic form of the area and conse- 
quently its drainage regime; (b) the soil 
type and geologic structure; (c) the local 
climatic conditions; and (d) the vegeta- 
tional history of the area. 

Although such a division is to some ex- 
tent a compromise for practical purposes, 
yet it has a definite natural basis. It is 
considered by Clements to correspond es- 
sentially to certain divisions and sub- 
divisions of his association, that is, the 
faciation and its division, lociation. 

I have mentioned before in speaking of 
climate that, as its effect through vegeta- 
tion is much more visible than the cause, 
consequently the ecologist tends to recog- 
‘nize and delimit climates by their effect, 
‘that is, by the climax vegetation commu- 
nities. 

This principle has been the basis for 
the present classification. However, some 
very interesting correlations and checks 
through actual climatic data have been 
effected by the use of formulae proposed 
by Thornthwaite in the Geographical Re- 
view of October 1931. These data have 
been made available through the coopera- 
tion of Professor Ellis of the University 
of Manitoba. The formulae give a com- 
putation of the precipitation-evaporation 
quotient, based on mean monthly tempera- 
ture and precipitation figures. Two in- 
dices for any station are obtained, the 
precipitation effectiveness (P-E) and the 
temperature efficiency (T-E), these being 
further conditioned by statements of rain- 
fall and temperature periodicity. 

By grouping together and later averag- 
ing such indices for all stations of ten 
years’ record and over which came within 
a forest section or forest region, signif- 
icant climatic differences between these 
vegetation areas appeared in many cases. 
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The validity of each region, from a cli- 
matic standpoint, would seem to be def- 
initely indicated, as a certain general 
type of climate appeared for each and 
for the majority of their sections. 

As an example of a region, let us con- 
sider the one in which we are the moment, 
that is, the Great Lakes-St. Lawrence for- 
est region. This, as a whole, is of great 
interest and contains a curious intermix- 
ture of species. Evidently it reflects a 
past of much complexity and _ struggle. 
Consequently its boundaries are often 
dificult to define, and its existence as a 
separate entity has at times been ques- 
tioned. 

Its limits closely approximate to those 
of the lake region of Weaver and Clem- 
ents. Combined with the Acadian forest 
region, it has been described recently by 
Nichols as the hemlock white pine north- 
ern hardwood region. Nichols demon- 
strates its existence as a distinct ecological 
unit very convincingly, largely on the 
basis of the center of distribution of its 
characteristic species. 

Historically it probably represents a 
forest at one time of far greater extent 
and related in respect to its dominant con- 
ifers to that of the Coast and Columbia 
regions. These conifers—eastern hemlock, 
eastern white pine and eastern white ce- 
dar—have their counterparts or closely 
related species in the two western regions. 

With the advent of the ice-sheets in 
Pleistocene times, this forest must have 
been repeatedly telescoped and fragmented 
by the mass of the retreating boreal forest 
against and into the great bulk of the 
deciduous forest region to the south. This 
fragmentation and intrusion appears to be 
indicated today by numerous relict com- 
munities of pine and hemlock within the 
main body of the deciduous forest. 

After the melting back of the last or 
Wisconsin ice-sheet, estimated to have 
commenced some 30,000 years ago, ame- 
liorating climatic conditions would allow 
return of this forest behind the northward 
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advancing boreal forest. This return would 
undoubtedly be conditioned and hampered 
by the lines of retreat of the ice front, by 
the vast chain of glacial lakes, the re- 
mains of which are now the present Great 
Lakes system, and by the rear-guard of 
the boreal forest. 

By early post-glacial times, probably 
some 9,000 years ago, climatic conditions 
similar to those of today are thought to 
have existed, and the forest region may 
then have been in approximately the same 
position as today. The matter, however, 
is further complicated by the fact that it 
is reasonably considered that a xerother- 
mic climatic phase occurred, at least in 
eastern Canada, during the middle post- 
glacial times, some 7,000 years back. 
This dry-warm phase, the “period of 
desiccation” of Clements, would tend to 
favor a northward extension of the Great 
Lakes-St. Lawrence forest and also to pro- 
mote an increased abundance and distribu- 
tion of those broad-leaved trees within it 
that are closely related to the deciduous 
forest, as well as the intrusion northward 
of further species from this forest. Plant 
evidence of this movement would appear 
in, the presence of small _post-climax 
groups and patches of large pine in the 
boreal forest proper well ahead of the 
present general limits. Eastern white 
cedar, black ash, and also elm are found 
even further north than this scattered pine. 
In the southern parts of the region there 
is again a marked dominance of broad- 
leaved species. 

With the return to present day climate. 
that is, with the incidence of a cold-wet 
phase, re-invasion by boreal conifers and 
extension of their influence must have 
taken place and there is reason to believe 
that this movement may still be going on. 

A study of the distribution of certain 
broad-leaved species in the region seems 
to show both the influence of the dry- 
warm phase and the marked effect of 
“land bridges” (lines of access across the 
lake chain) and of pathways through the 
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Appalachian mountain system. 
In the eastern portion of the region, the 


Champlain valley would seem to have pro- 


vided a natural pathway. Such trees’ as 
white oak, shagbark hickory, black maple, 
and possibly red cedar appear to have 
made a separate invasion through this 
way. The Niagara and Sarnia peninsulas 
are obvious land bridges, and such a 
large number of southern species have 
entered Canada by this means that the 
southern part of Ontario can be considered 
as belonging to the deciduous forest re- 
gion. From these bridges there is a pro- 


gressive falling off of species as their > 


northern limits are reached. 


As one goes west, there appears to be : 


a definite distribution of such common 
broad-leaved trees as yellow birch and 
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hard maple from the Sault St. Marie : 
bridge, with these species occupying, as it © 


were, the sector of a circle. 


Similarly, — 


there is a corresponding sector of inva- - 
sion from the mainland around Georgian | 


Bay. 


An examination of the centers of dis- 
tribution of the principal tree species | 
found in the region is of considerable in- » 


terest and helps greatly in understanding | 


the complexities of this forest. 


As I have : 


mentioned above, this angle has been con- | 


sidered in some detail by Nichols. 
region appears to have represented within 


The | 


| 


it, and in admixture, trees that have four » 
main centers of north-south distribution. — 

Firstly, there are those species center- | 
ing within the region proper and ranging — 
as a whole, at no great distance north or 


south of its boundaries. 
trees are endemic to the region and do not 


In a sense these > 


form part of a climatic climax in other 


regions except possibly in portions of the 
closely related Acadian forest. 
are hemlock, white pine, red pine, eastern 
white cedar, yellow birch, and_large- 
toothed aspen. 

Secondly, there are those whose north- 
south centers are to the north of the re- 
gion and which are characteristic of the 


The trees | 


real forest. They are the white and 
lack spruces, balsam fir, and tamarack. 
though this group would seem to be 
creasing in importance, possibly through 

e influence of fire and lumbering, it must 
ill be considered as of minor influence 

the climatic climax. Its most abun- 
ant and widespread member, the balsam 
fir, rarely reaches an age to assure its 
dominance. 

The third group comprises trees that 
ave a center of distribution just within 
or close to the south boundary of the re- 
gion. They do not extend far beyond the 
northern boundary, but range a consider- 
able distance south and more strictly be- 
long to the deciduous forest, forming part 
of the climatic climax there. These trees 
are sugar maple, basswood, and northern 
red oak. 

Fourthly and lastly, there are those 
trees centering far to the south and widely 
distributed as members of the deciduous 
forest proper. These are beech, white 
ash, bur oak, white elm, and red maple. 

The region has been divided into thir- 
teen forest sections. The one in which 
Ottawa occurs is No. L.2, the Upper St. 
Lawrence Forest section. 

Topographically, this is a rather un- 
dulating lowland containing the conflu- 
ence of the Ottawa and St. Lawrence riv- 
ers. The bed rock is of Palaezoic sedi- 
mentaries, flat-lying and slightly tilted 
to the south and southeast. They rest 
against pre-Cambrian rocks to the north 
and west and are undisturbed except for 
a few faults, such as at Ottawa, and for 
a series of ancient volcanic mountain in- 
trusions. Of the latter, Mount Royal at 
Montreal is the best known. 

In Pleistocene times most of this valley 
was depressed and occupied by the west- 
ern portion of the Champlain Sea with 
arms extending up the Champlain valley 
and up the Ottawa. Subsequently, uplift 
by stages of the land, with consequent 
draining off of the sea, left extensive ma- 
rine deposits and resorted glacial drift. 
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In general the western and northern 
boundaries of the section correspond with 
the limits of these Palaeozoic sedimen- 
taries and to some extent with those of 
the Champlain Sea, but the eastern boun- 
dary is apparently climatically determined 
and indicated by an increase in the con- 
iferous tree content, particularly that of 
certain boreal species. 

As settlement has been taking place 
within the section for over two hundred 
years, a great deal of the forest cover 
has been removed. The prevailing asso- 
ciation as indicated by the remnants left 
appears to be one of a mixture of many 
broad-leaved trees, principally sugar ma- 
ple and beech, with smaller quantities of 
basswood, yellow birch, red maple, white 
ash, red oak and so on. Scattered in this 
are white pine, hemlock, and eastern white 
cedar. The representation of these con- 
ifers was probably much greater in early 
times. With this association there is also 
the occurrence of such more southerly 
species as butternut, bitternut, hickory, 
white oak, and slippery elm, with a more 
local representation of shagbark hickory, 
black maple, red juniper, rock elm, and 
blue beech, the distribution of which is 
probably linked up chemically with a 
post-glacial, warmer phase, and the topog- 
raphy with passage-way of the Champlain 
valley. 

Light-textured soils and __ thin-soiled 
rocky elevations have favored more or less 
pure stands of white pine with some red 
pine. A good example of this can be 
seen on the rock faults and displacements 
around Rockcliffe Park, just outside Ot- 
tawa. 

Eastern white cedar is common on such 
sites and very characteristic of poor, stony 
areas. It also occupies swampy depres- 
sions in company with the boreal black 
spruce and tamarack. Of the other boreal 
species, balsam fir occurs in patches, often 
under broad-leaved stands, and white 
spruce as scattered specimens. Fire has 
been an active agent in increasing abun- 
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dance and spread of the large-toothed and 
trembling aspens and white birch, and 
logging has reduced the amount of pine 
and hemlock. 

It is interesting to examine early rec- 
ords as to the original forest cover. In 
1712, a survey was made by Catalonge of 
all the seigneuries and government seats 
along the St. Lawrence. From him we 
learn that a large part of the Island of 
Montreal in 1684 was a “forest of all 
sorts of very large trees, especially pines, 
maples, basswoods, elms, beeches, yellow 
birches, and cedars. Of the Island of 
Jesus near by, he says that parts contained 
no conifers but “consisted of nut trees of 
all kinds (i. e. butternut, and bitternut, 
and shagbark hickories), ashes, elms, ma- 
ples, basswoods, beeches, and yellow 
birches.” The remainder contained “all 
sorts of these woods besides numbers of 
large pines, oaks, and cedars.” 

Passing to another section of which 
many of you, I hope, will be able to see 
a portion, we have No. L.4, the Algon- 
quin-Laurentides forest section, in which 
the Petawawa Experiment Station is sit- 
uated. 

This section extends from Georgian Bay 
through the Algonquin Highlands and 
lower slopes of the Laurentian Mountains 
to the east of the St. Maurice valley. 
It is probably too comprehensive and will 
require dividing up as information be- 
comes available. 

It differs fundamentally from the sec- 
tion previously described in that the bed- 
rock is part of the great pre-Cambrian 
shield of Canada. The topography is gen- 
erally rough and irregular, with light tex- 
tured soils of glacial origin. Certain por- 
tions have marine and lacustrine deposits 
of the Champlain Sea and stages of Lake 
Algonquin and Nipissine Great Lakes. 

In this section white pine probably 
reached some of its best development in 
Canada and provided the material for 
extensive square timber operations in the 
past. From early accounts the Algonquin 


JOURNAL OF FORESTRY 


Highlands contained a considerable quan- | 
Both species are still | 


tity of red pine. 
relatively common today although mostly 
as young material. Even when allowance 
has been made for the previous dominance 
of these species and the considerable in- 
trusion of boreal conifers, the general or 
competitive association is still a mixed 
one, consisting of sugar maple, yellow 
birch, cedar, hemlock, and white pine, 
interspersed with smaller quantities of 
basswood, red maple, white spruce, balsam 
fir, beech, northern red oak, elm, and so 
on. There is a progressive falling off of 
species as we go north, and hemlock, 
northern red oak, and beech do not reach 


: 
) 
f 
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| 
| 
| 


} 


the northern boundary, whilst the propor- 


tion of yellow and white birches, and the 
boreal conifers increases. White and red 
pine also existed in more or less pure 
stands or “pineries” with a probable orig- 
in in fire. 


As the result of cutting and fire, exten- - 


sive areas of young stands of the two 
aspens and birch, with understories of 
white spruce, white and red pines, and 
balsam fir occur, with scattered other 
species. From similar causes, jack pine 
occupies many of the lighter soils, mixed 
with red and white pines and playing a 
sub-climax role. 


) 
| 
| 
; 


Extensive swamps with black spruce, 


cedar, and tamarack are found, especially 
on the Algonquin Highlands. 


The eastern parts, on the slopes of the 
Laurentians show a general mixed asso-— 


ciation, and grade northward to the boreal 
forest with increasing coniferous content 
and reduction in the hardwoods, yellow 
birch being the last survivor and scattered 
and stunted in its growth. 


The general character of the western 


half of the section is represented at the 
Petawawa station, which shows a grada- 
tion from lands influenced by the Cham- 
plain Sea and later alluvial deposits, to 
those with the typical Algonquin Highland 
topography. 

I have mentioned above that original 


ork on classification was commenced in 
e central provinces. The divisions into 
ections proved here of considerable prac- 
ical value. In the field of broad forest 
ventories, such as has been made for 
e three Prairie Provinces, their recogni- 
on was of assistance in the more reliable 
location and averaging of data. Correla- 
ions were indicated with the distribution 
f primary forest industries and with 
ethods of logging. Independent work 
n soil classification in these parts gave 
further check. Subdivision of timber- 
ands and their commercial management 
n the basis of the classification has been 
ut into effect by at least one large pulp- 
ood company in the east and it is be- 
ieved that the whole classification will be 
f considerable value in the field of prac- 
ical entomology. 

One of the most important uses of such 
2 classification lies in the opportunity it 
ffords for the correct application of for- 
est data geographically, that is, by giving 
he extent of a universe to which such data 
properly applies. Errors such as the use 
of growth and reproduction figures for, 
say, white spruce obtained from eastern 
sections of the boreal forest as representa- 
tive of the same species in one of the 
western sections of the same region will 
be avoided. In the same way, the habits 
white spruce in the Acadian forest region 
will not be considered as indicative of its 
habits in, shall we say, the mixedwood 
section of the central division of the 
boreal forest. 

The amplification and logical develop- 
ment of the work already done opens up 
a large field. More detailed studies of the 
divisions will have to be made, their 
boundaries checked and more precisely 
defined, and the possibility of combining 
or further splitting up of the sections 
ronsidered. 

In order to fully develop the accuracy 
and usefulness of the present classifica- 
ion, it will be necessary to qualify it 
hrough the definition of forest site-types 
leveloped on an ecological basis. 
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The relationship of these site types to 
the regional and sectional classification 
is, of course, still very conjectural. A 
great deal more work of this nature will 
be required before definite statements can 
be made. It is possible that major site 
types will be found for a given climatic 
region, and will occupy the phytomorphic 
position or middle slope topography and 
consequently the major portion of the 
region. The remaining areas will then 
support other site types of smaller extent 
and probable minor importance. In the 
same way, a forest section may be ex- 
pected to have one or more characteristic 
site types occupying the greater part of 
its area, which may be major ones found 
throughout the region or types that are of 
only minor importance to the region as a 
whole but here of local dominance. 

From knowledge of the ecological char- 
acter of the communities and through 
the evaluation of the forest site types, sil- 
vicultural policies for these areas, as a 
whole or in part, may be outlined. These 
will naturally have to be tested and con- 
firmed by work on the forest experiment 
stations and experimental cutting areas 
and through projects carried out in co- 
operation with the lumber and pulpwood 
industry. 

In time it should be possible to build 
up a body of information by which the 
most practical and economical use of our 
forest lands will be attained. 

In closing, may I say again, that the 
present forest classification as it stands is 
far from definitive; boundaries must be 
revised and new divisions made. For this 
reason, any information as to tree distribu- 
tion and to the nature of the forest or 
suggestions for the improvement of the 
scheme will be greatly appreciated. A 
more detailed discussion of the whole 
classification will be found in Bulletin 
No. 89, issued in 1937 by the Dominion 
Forest Service, Lands, Parks and Forests 
Branch, Department of Mines and Re: 
sources. 


FOREST CLASSIFICATION: CLASSIFICATION OF FOREST SITES WITH . 
SPECIAL REFERENCE TO GROUND VEGETATION Z| 


By T..S. COILE 


School of Forestry, 


HE problem of forest classification 
immediately brings forward _ the 
question of the use to which a given 
classification scheme is to be subjected. 
In the United States the system of clas- 
sifying forests by cover types, in which 
the primary differentiation is on the basis 
of stand composition, has been used 
largely because the existing cover is the 
one with which the forester must deal at 
the present time in the management of 
forests. Our cover type system of clas- 
sifying forest stands is essentially a man- 
agement or production system from the 
standpoint of use. 

In application at any given time, forest 
cover type classes are assumed to be 
essentially static, as compared to type 
classes based on ultimate composition, 
which takes into account the dynamic na- 
ture of forest succession, 

In the management and utilization of 
forests the advantages of a classification 
scheme based on tree species composition 
is obvious. However, the classification 
of forests by cover types does not imply 
that the successional aspects of forest 
vegetation should be ignored. After forest 
cover types have been recognized and 
classified, information on their succes- 
sional relationships is desirable. It is of 
value in the management of forests to 
know what forest cover types will even- 
tually occupy an area if it is left undis- 
turbed. The silvicultural treatment, ap- 
plied to any stage in a successional series, 
should be pomditianed by knowledge ob- 
tained from information on the probable 
sequence of events that would take place 
had no treatment been superimposed to 
modify the factors of site, which cause the 
eventual development of a stable forest 
community. We do not always find it 
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desirable to maintain or hasten develop 
ment of the climax forest for econo, 
reasons; but the general successiona; 
trends of forest vegetation should he 
known in order to better judge the effects 
of a given treatment on growth, yield| 
and reproduction of new forests. 

Considerable attention has been giver: 
to classification of forest land on the basis 
of ground-vegetation since the theory o% 
forest types (site-types) was expoundec 
by Cajander (1,2), in Finland. The fun 
damental hypotheses behind the use 0% 
forest (site) types are that: 1. the grouna 
vegetation reflects the inherent quality 01 
site better and with less variation than 
do forest stands; and 2. forest (site) types 
are to a high degree independent of the 
composition, age, and density of the for 
est stand that may occupy an area at any 
given time. That the above hypotheses 
are valid except under exceptional cont 
ditions of climate, topography, and for 
ests is seriously questioned. 

Early advocates of classifying fores 
land according to ground-vegetation types 
gave the following points in argument 
against using forest stands as measures 
of site quality: 1. differences in result: 
obtained from 


using different kinds 0: 
stand growth measurements, such as heigh! 
growth, diameter growth, and volume 
growth; 2. differences in measurement: 


due to differences in initial and_ subse: 
quent stand density; and 3. differences in 
past history of stands that influence de; 
velopment (Ilvessalo, 6). 

Site may be considered as the combinec 
factors that influence the growth and re| 
production of a forest stand. Four cate; 
gories of site factors may be recognized| 
the climatic, edaphic, physiographic, ana 
biotic. | Within a given climatic regio 


pertinent and relatively stable factors 
at differentiate site are the edaphic or 
il, and the physiographic or relative 
topographic position of an area. Biotic 
factors are in large part jointly related 
to the soil and physiographic factors, as 
well as to plant cover, which is a product 
of the soil. Within a given climatic re- 
gion the fundamental and inherent quality 
of sites are determined by the nature of 
the soil and relative topographic position 
of the soil mass. 

In regions where climate is suitable for 
the growth and reproduction of forests, it 
seems logical that forest trees utilize more 
completely the entire soil mass and sub- 
stratum than does ground-vegetation. Be- 
cause trees have deeper and more exten- 
Sive root systems than do the lesser vege- 
tation, they have a greater chance of being 
influenced by the soil and soil material 
than does the ground-vegetation. The 
physical and chemical nature of the par- 
ent material must be especially pertinent. 
in influencing tree growth, in Canada 
where much of the soil is developed from 
glacial material; and where the soils are 
relatively young and shallow. Because 
ground-vegetation, used as an_ indicator 
of site, does not have as extensive and 
ramifying root systems as do trees, it 
does not seem reasonable that they reflect 
as completely the productive capacity of 
the combined soil and substrata as do 
trees. 

In the Piedmont Plateau of southeastern 
United States, we find that seedlings of 
loblolly pine and shortleaf pine are able 
“to become established and make fairly 
‘good early growth on all but the most 

severe soil conditions. However, as soon 

as the young trees develop to the point 
where they have an appreciable number 
of roots in the B and C horizons, their 
growth is markedly influenced by the 
nature of that material. 

The belief that ground-vegetation is es- 
sentially uninfluenced by the nature of 
the forest cover under which it may be 
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growing is questionable. Forest soil is 
influenced by the intermittent or periodic 
fall of leaves and other material, collec- 
tively called litter, from the trees to the 
surface of the mineral soil. Through 
various processes of decomposition, or- 
ganic and inorganic constituents are re- 
leased, or are transformed and released, 
either on or in the upper part of the soil 
mass. The intermediate and final prod- 
ucts of decomposition of forest organic 
matter are greatly influenced by the orig- 
inal chemical composition of litter. Leaves 
of forest trees are characterized by differ- 
ences in chemical composition between 
certain species irrespective of the nature 
of the mineral soil, Coile (3). This is 
especially true with regard to content of 
bases which have a marked influence on 
decomposition. For example, litter of 
such species as sugar maple, basswood, 
and white ash are relatively high in cal- 
cium, whereas litter of spruce, pine, and 
hemlock are low in calcium. Litter of 
the former group of species is rapidly 
broken down by soil organisms with the 
release of mineral nutrients, and the rapid 
conversion of organic nitrogen to avail- 
able forms. Litter of the conifers, on the 
other hand, is low in bases and quite 
acid; but little basic material is released 
into the soil, and conditions of acidity 
are such as to be relatively unfavorable 
for the growth and development of bac- 
teria important in the conversion of or- 
ganic nitrogen to available forms or in 
the fixation of atmospheric nitrogen. Stand 
composition has a marked influence on 
both the nature of humus types developed 
and upon the chemical and physical na- 
ture of the upper part of the soil mass. 
The amount and availability of nutrients 
in the upper part of the soil necessary 
for growth and development of forest 
vegetation is greatly influenced by the 
species composition of the forest cover. 
It is to be expected that forest cover 
types and ground-vegetation should be 
correlated to a certain degree in a cause 
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and effect manner. One would expect to 
find a quite different ground-vegetation 
under a stand of birch, beech, and maple 
as compared to that under a stand of 
white pine or spruce, even though the 
productive capacity of the sites are in- 
herently similar. Litter of the former 
species is high in bases and low in resins; 
whereas, litter of the latter species is low 
in bases and high in resins. Because of 
their characteristic composition the for- 
mer group promotes rapid conversion of 
organic nitrogen to available forms, and 
the fixation of atmospheric nitrogen; 
whereas, the latter group is associated 
with incomplete conversion of organic 
nitrogen and a paucity of nitrogen fixa- 
tion. Differences in lesser vegetation found 
under the cover types mentioned above 
are related to differences in the effects of 
forest tree species on fertility and phys- 
ical characteristics of the upper part of 
the soil mass. 

Heimberger (4) made a study of forest 
(site) types in the Adirondack Mountains 
of New York. The first break-down in 
22 types recognized was on the basis of 
geology and climate of the region; and 
the second break-down was on the basis 
of broad forest cover types, i. e., soft- 
wood and mixed-wood types and_ hard- 
wood types. When one compares the 
description of Heimberger’s forest cover 
types with associated ground-vegetation 
types, it is readily seen that stand com- 
position is almost perfectly confounded 
with ground-vegetation type. As an exam- 
ple, when the number of species whose 
litter is high in bases (sugar maple, bass- 
wood, and white ash) increased in the 
stand, richness of the herbaceous cover 
also increased. Some information was 
given on diameter growth rate of red 
spruce in four ground-vegetation types but 
Heimberger did not attempt to evaluate 
the significance of differences in diameter 
growth rates between types. However, 
one would scarcely expect the small dif- 
ferences between average growth rates 


JOURNAL OF FORESTRY 


found in different ground-vegetation type: 
to be statistically significant, in view 0) 
the wide variation in growth of individua| 
trees within a ground-vegetation type. | 
Another use that advocates of fores} 
(site) type classification give for the sys) 
tem is to facilitate intelligent selection 0) 
species for reforesting land capable 0} 
growing timber. Many seem, rather naive’ 
ly, to believe that since a given groung¢ 
vegetation community is regularly foune 
under a given forest cover type, that thé 
cover type species should be planted or 
cut-over or other open land only wher 
that ground-vegetation type occurs in ¢ 
readily identifiable form. The applica: 
tion of forest (site) types, the vegetation 
of which is developed under stands o: 
timber, to deforested land which may bé 
greatly influenced by cutting, repeatec 
fires, and the strong influence of relatively 
unimpeded solar radiation, requires a coni 
siderable amount of applied imagination 
on the part of a field man. 
Ground-vegetation communities, devel! 
oped under various forest cover types ane 
on various soils and topographical posié 
tions, are markedly influenced by the 
complex of factors called competitior 
Competition among plants begins wher 
the immediate supply of one or more fac: 
tors necessary for their highest develop, 
ment as individuals in a specific environ: 
ment falls below the combined require 
ments of immediately adjacent plants 
Different species of forest trees exhibii 
various degrees of competition with th 
lesser vegetation for available water ane 
nutrients in the soil and for light. Com 
petition is a pertinent factor in the de 
velopment of ground-vegetation; both com 
petition between individuals within th 
ground-vegetation community and com 
petition between the forest trees and _ th! 
ground-vegetation. Sites without fores 
cover should have in general a markedl: 
different ground-vegetation than sites in 
herently similar, as far as soil and topo 
graphic position is concerned, but whicl 


pport in addition to the ground-vegeta- 
n, a forest cover which competes 
ongly with it for the factors necessary 
for growth. j 
Use of indicator types in the classifica- 
tion of plantable open land, as an aid in 
selection of proper species of trees for 
planting, requires a fundamentally differ- 
t method of approach than the one or- 
dinarily used in the application of forest 
(site) type classification. If certain 
ground-vegetation types on open land are 
found to be reasonably specific to certain 
sites, and those sites are known to produce 
successfully a given forest tree species or 
group of species, then the planting of that 
species or group of species may be in- 
dicated. However, one may not be suc- 
cessful in some cases in planting open 
land to climax or sub-climax species even 
though the soil and substrata would indi- 
cate probable success, because of sig- 
nificant differences in microclimate be- 
tween open land and forested sites in 
which the species normally develop. In 
the limestone region of eastern Tennessee 
it has been found extremely difficult to 
establish climax species on uneroded open 
land by planting. However, the climax 
species of oak, hickory, and yellow poplar 
have become established naturally under 
planted stands of black locust, Kilbourne 
me?) . 

_ Many different forest cover types may 
grow satisfactorily on a given soil condi- 
tion following either natural or artificial 
-establishment; however, the type of 
_ground-vegetation that develops under, and 
in competition with forest trees will be 
markedly influenced by the specific char- 
acteristic of the forest stand. 

A relatively small proportion of the 
large amount of published data on the 
relationships that exist between ground- 
vegetation types and tree growth is given 
in such a fashion that their reliability can 
be evaluated. Average values of growth 
may be shown to differ by ground-vegeta- 
tion types, but it is usually necessary to 


FOREST CLASSIFICATION 


1065 


take the author’s opinion on the sig- 
nificance of differences and on the effi- 
ciency of the experimental design. 

That broad relationships exist between 
ground-vegetation and productive capacity 
of land is agreed. Within a given cli- 
matic region dry sites will have a charac- 
teristically different ground-vegetation than 
wet sites. However, such large differences 
in site can as readily be identified with 
topography or with easily identified soil 
characteristics as with ground-vegetation 
type in most cases. Broad differences in 
lesser vegetation can be seen on soils 
derived from radically different parent 
material; for example, soil derived from 
relatively unweathered calcareous glacial 
drift as compared to noncalcareous mate- 
rial under otherwise similar conditions. 
Great differences in soil fertility levels or 
moisture conditions that are reflected in 
uniform and consistent differences in 
lesser vegetation under forest stands are 
likewise reflected in differences in stand 
composition of the cover type. In such 
instances the ground-vegetation is indi- 
rectly conditioned by the forest cover type 
itself. 

The use of ground-vegetation types as 
indicators of general soil fertility condi- 
tions in forest stands has promise. Enough 
evidence has been collected to show that 
certain ground-vegetation types are asso- 
ciated with relatively fertile forest soil 
conditions, whereas other types of ground- 
vegetation are associated with relatively 
infertile conditions. As such the ground- 
vegetation types are “treatment” types and 
are not directly related to the inherent 
quality of site. Certain herbaceous plants 
may be associated with relatively large 
amounts of available nitrogen in the soil, 
especially nitrates, and their absence may 
indicate a relatively low amount of nitrate 
nitrogen in the soil. Presence or absence 
of certain species of plants in the ground- 
vegetation under stands of timber may 
afford an indication of the intensity of 
composition between members of the forest 
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community for soil moisture, nutrients, 
and light; in such instances, ground- 
vegetation types are indicators of treat- 
ment or conditions in the upper part of 
the soil mass and not indicators of the 
basic and inherent growth capacity of 
land. Hesselman (5) expressed the point 
of view that from the standpoint of con- 
ditions in Sweden, forest (site) types 
might better be called treatment types 
rather than quality types. 

It is felt that in general if a classifica- 
tion of forest sites is desired, it should be 
based upon fundamental and permanent 
features of site, namely soil and relative 
topographic position of the soil mass. 
Characteristics of the soil mass, the sub- 
stratum, and topography, which are re- 
lated to the availability and total volume 
of water present for use by forests, should 
be the primary criteria in any classifica- 
tion of site. Markedly different chemical 
characteristics of soil may be a secondary 
criteria of classification. In regions of 
appreciable relief, and in northern regions 
with less relief, aspect of land should be 
brought into the classification. The fol- 
lowing characteristics of site should be 
considered. 

1. Aspect. 

2. Relative topographic position and 
slope. 

3. Texture and thickness of the surface 
soil or A horizon. 

4. Texture and thickness of the B hori- 
zon. 

5. Nature of the substratum or soil 
parent material and its depth if relatively 
shallow. 


easily recognized, essentially me | 
by forest cover type, and for all practical 
purposes, permanent. 


should be worked out only after investiga- - 
tions on the relationships between tree > 
growth and forest cover type occurrence } 
and the site factors have indicated the 
pertinent characteristic to be used. 


~l 
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The features of site listed above are : 


Details of a site classification scheme } 
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CAN JACK PINE BE REGENERATED WITHOUT FIRE? 


By F. H. EYRE 
Lake States Forest Experiment Station: 


surveyors and other observers, jack 

pine has always been a prominent 
component of the forests of the Lake 
States. Yet, because it was so overshad- 
owed in economic importance by the valu- 
able white and red pine, it received 
slight recognition during the days of ex- 
tensive lumbering. Following the logging 
operations of the past several decades and 
the fires which inevitably followed, jack 
pine has increased its stocking so that 
today it appears in greater numbers than 
it did in the original forest. 

Not many years ago jack pine was con- 
sidered of little account. Today, however, 
the situation is changed. Partly because 
of the exhaustion of the more valuable 
pines, but also due to the increasing use 
of jack pine for pulpwood, this species 
now finds a ready market wherever acces- 
sible. While pulp mills in the Lake 
States used only 13,000 cords of pine 
{mostly jack pine) in 1917, it is esti- 
mated by the Forest Survey that the con- 
sumption today is over 200,000 cords an- 
nually. Last year national forest stump- 
age brought as much as $7.85 per M for 
jack pine saw timber and $1.79 per cord 
for pulpwood. It is therefore clearly 
apparent that jack pine is a species well 
worth managing. Consideration has ac- 
cordingly been given to ways and means 
of regenerating it. 


; Ne NG to the records of early 


NATURAL REPRODUCTION WITH THE AID OF 
FIRE IN VIRGIN STANDS 


Let us first consider Nature’s method. 


1Maintained by the U. S. Department of Agriculture 
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Jack pine, “unlike most forest trees . 
does not shed much of its seed at the time 
it ripens. Instead, by far the greater 
part of the seed remains in the persistent 
cones more or less permanently sealed up 
until released by a forest fire.’’ 


“Although practically all vegetation is 
killed when a fire sweeps through a jack 
pine stand, the seed, owing to the insula- 
tion afforded by the thick-scaled cones, 
remains unharmed. The heat of the 
flames, usually not of long enough dura- 
tion to destroy the cones, opens the scales, 
permitting a tremendous quantity of seed* 
to drop on soil which is practically bare.” 

On an area burned over in May of last 
year on the Huron National Forest in 
Michigan the fall of seed began almost 
immediately after the fire and within four 
days most of the seed had fallen. If fa. 
vorable weather prevails after seed dis- 
persal, prompt germination occurs and 
the stand of jack pine is regenerated. 


REPRODUCTION IN SECOND-GROWTH OR 
CUT-OVER STANDS 


If for some reason, only a_ partial 
stocking results from the fire, the stand 
may be successfully regenerated by a sec- 
ond fire, if the second one does not occur 
too soon. The scattered seedlings in an 
understocked stand soon grow into wide- 
crowned saplings and produce cones at an 
early age. A second fire then may bring 
about full stocking of seedlings where 


the first fire failed. 


Fire was no doubt responsible for the 


in cooperation with the University of 


The influence of soil treatment on jack pine reproduction. 


1937. (Published 


°On the basis of two one-acre samples taken at widely separated localities in Minnesota where 
all cones were picked and the seed extracted artificially, the cones in a mature well-stocked stand 
of jack pine were found to contain about 13 pounds, or nearly 2 million seed per acre. Germina- 
tion tests indicate this seed to be of reasonably good quality. 
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spread of jack pine following logging. 
Although jack pine was in many cases 
cut and sold as red pine, and the buyer 
did not know the difference, it was utilized 
less closely than the red pine and many 
trees were left after the logging opera- 
tions. The fires which subsequently 
burned through the slashings killed the 
advance reproduction as well as the seed 
trees of white pine and red pine and 
cleaned the surface of the ground of duff 
and vegetation. It also killed the residual 
jack pines but because of the peculiar 
seeding habit of this species the cones 
were opened and the area was reseeded. 
Foresters observing such phenomena 
naturally concluded that there was not 
much difficulty in obtaining jack pine re- 
production especially if a “light” fire was 
permitted to run through the slash in or- 
der to open the cones. The earlier refer- 
ences in the literature recommended such 
methods but did not indicate just how 
the fire was to be kept “light.” The Lake 
States Forest Experiment Station in at- 
tempting to apply such a practice has had 
no success whatsoever. The fire, if it will 
run at all, is apt to burn so hard as to 
destroy all seed in the cones; otherwise 
it goes out and does not achieve the de- 
sired objective. Although there are exam- 
ples where broadcast burning of slash has 
apparently given good results, close exam- 
ination usually reveals that the seed was 
released from residual trees left after 
logging rather than from the slash. Wat- 
son* after conducting a study of burned 
areas concluded that “ordinarily about 
75 trees well distributed over an acre, 
each with a crown spread covering 1/100 
of an acre (ie., about a 12-foot radius) 
are required to seed up an acre following 
a fire.” It probably would be cheaper to 
do aitificial seeding than to leave as many 
trees as this, 
The experiments to establish reproduc- 


“Watson, R. Jack pine in Michigan. U. S 
p-, Mimeographed. 1937. 
"Watson, R. loc. cit. 
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far unsuccessful, are being continued| 
albeit to the horror of some fire control) 
experts. 


hensive about fire, 
jack pine type is highly inflammable and 
the rate of spread, especially in poorly; 
stocked areas where grass is prevalent, is| 
most rapid. Attention has therefore been! 
directed to less hazardous means of ac- 
complishing regeneration. 


Jack PinE REPRODUCTION WITHOUT FIRE) 


tion by broadcast burning, although so 


There is good reason to be duly appre-: 
however, since the| 


Failure of cuttings to regenerate——Dur-: 


ing the period 1926-34 a number of ex-: 
perimental cuttings were established to. 
study the possibilities of securing natural) 
reproduction without the use of fire. Since: 
it was believed at that time that jack pine) 
would seed-in freely of its own accord,: 
the express purpose of most of the ex-s 
periments was to determine the degree of 
cutting that would encourage reproduc~ 
tion of white pine and red pine. 
sults have been rather uniformly disap 


The re~ 


pointing not only because the more valu- 


able species were slow to become estab- 


lished but also because jack pine did noti 
readily appear. Likewise, “a carefull 


examination of many commercial cuttings 


of all kinds and circumstances reveal al- 
most a complete failure of reproductiom 
unless fire intervened in a proper man- 
ner"? 

This failure of jack pine to regenerate 
following cutting has led to a study of 
seeding habits and seedbed requirements 
in an effort to solve the problem. 

Jack pine as a seed tree—It has al: 
ready been mentioned that there is a large 
potential supply of seed locked up in the 
cones of a mature stand of jack pine anc 
that in the case of a forest fire this is 
released. Therefore, the first question tc 
answer in the study was how much 0} 


| 
. Forest Service, Region 9. Milwaukee, Wis. 4' 
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this seed is annually dispersed without 
fire. 

Seed traps were accordingly installed 
in different sorts of stands and monthly 
records kept of the catch. Table 1° is a 
summary of four years’ record at three 
localities in three different types of stands. 
The dissemination of seed from stands of 
jack pine, it can be readily seen, is very 
light, totally insufficient for adequate 
regeneration. Jack pine as a seed tree, 
therefore, cannot be depended upon, and 
some other seed source must be found in 
order to secure reproduction. 

Dispersal of seed from slash —Obvious- 
ly the cones of the slash contain a large 
supply of seed. The question is how to 
get this seed out of the cones and onto 
the ground. To pile and burn the slash 
would destroy practically the entire sup- 
ply of seed depending on how clean a 
job was done. To bunch the slash in 
piles or windrows is the common commer- 
cial practice. This results in too heavy 
an accumulation in the windrows to per- 
mit seedlings to get through and between 
the windrows there is no supply of seed. 
Bunching in this manner is thus a ques- 
tionable procedure. But to lop and scatter 
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the slash uniformly over the ground has 
resulted in good seed distribution (Table 
2 and Figure 1). It should be noted that 
the distribution of seed is approximately 
in proportion to the degree of cutting. 
Thus in order to obtain a good supply of 
seed a fairly heavy cut is necessary. 

The results of a supplemental study” 
support the data presented in Table 2. 
In this case cones attached to lopped 
branches (slash), felled trees, and girdled 
trees were inclosed in cages made of win- 
dow screen. Seed dispersal from lopped 
and scattered slash took place freely dur- 
ing midsummer during the first two years 
and to a slight extent the third year. 
Distribution of seed from felled trees and 
from girdled trees was of little conse- 
quence during any of the three years. 

It can be seen from these data that an 
ample supply of seed mey be obtained 
by lopping and scattering jack pine slash 
and permitting the heat of the sun to 
open the cones. It should be noted, how- 
ever, that the greatest proportion of the 
seed is released during the middle of the 
summer. Seeds scattered at this time are 
apt to germinate during the autumn and 
hence may be too weak to survive the 


TABLE 1 
ANNUAL FALL OF JACK PINE SEED 
(4-year average) 


' Period Number of seeds per acre 
Huron Roscommon* Superior’ 
August ol he in 400 367 4,600 
are nny ale eae a ee ene 542 384 
| October-April wore Sat Aree 700 4,515 1,548 
may —— ee Senn ee 700 550 3,397 
June - pL et 1,100 100 393 
ee Se 400 1,025 862 
f Total 3.300 (.02 |b.) 7.098 (.05 Ib.) 11,184.(.07 lb.) 


1Well stocked uncut stand (10 traps), Huron National Forest, Michigan. 
Open scrubby stand (24 traps), Roscommon, Michigan. ; 
°Fifty per cent cutting of heavy mature stand (10 traps), Superior National Forest, Min- 


- nesota. 


*Appreciation and thanks are extended to R. K. LeBarron, P. O. Rudolf, and R. A. Farring- 
ton for their helpful assistance in the collection of field data. 


7LeBarron, R. K. and F. H. Eyre. 
for publication in Jour. For. 


The release of seed from jack pine cones. 
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TABLE 2 
DISPOSAL OF JACK PINE SEED FROM SLASH* 


Period 


Seed fall per acre 


Number 
Marche] 935) .aeeen ee ee 0 
PAT pari Re). 355 pense en ee Se 0 
May MOS ites eee ae eee eet ek * 0 
June 1935 ____- be 0 
hilyelOS See eee 0 
August 1935 < 
September 1935 _. sh eee 19,200 
October 1935-April 1936... 11,400 


May 1936 
June 1936 
July 1936 _ s 
August 1936 


Seatembert 1936 eee eee. 6,993 

October 1936-April 1937... 4,856 

(NiayvelO3 [i eee ee ee Ea Sone 

Piume he OS (cee eens ee res ee 9,652 
Totaless= 223 ee eee 58,222 


‘Fifty per cent cutting (February 1935) in 
well-stocked mature stand, Superior National 
Forest. 


winter. If they do not germinate in the 
fall they lie exposed to seed-eating rodents 
until spring. It would no doubt be some- 
what better if a way could be found to 
bring about dissemination late in the fall 
or winter so as to have the seed on the 
ground ready to germinate in the spring. 
Fortunately, however, seed distribution 
is not entirely limited to midsummer and, 
moreover, ordinarily is spread over two 
or three seasons so that failure to obtain 
satisfactory germination during the first 
year may not be a serious handicap. 
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Seedbed requirements.—The mere pres- 
ence of seed, however, has been insufficient 
to ensure adequate reproduction. The seed 
must fall on a suitable medium for ger- 
mination. Under dense stands of jack 
pine a heavy litter and duff is built up 
and in more open stands there is a cover 
of grass or shrubs. All have the same 
effect; viz., of preventing the seed from 
reaching the soil. Since it was believed 
that mechanical treatments to disturb the 
layer of duff or the mat of vegetation on 
the ground might be beneficial, a number 
of tests were conducted with this thought) 
in mind. 

Table 3 indicates the jack pine repro- 
duction resulting after one such test.° In) 
this case the duff was removed with mat- 
tocks. 

“As will be noted, adequate reproduc~ 
tion was not obtained in any case on the 
undisturbed forest floor, although there: 
was an increase in the number of seed~ 
lings with the degree of cutting. It should 
be pointed out that this increase may have 
been due entirely to the quantity of seeé 
which reached the ground. — Certainlyl 
most of the seed must have come from the 
cones in the slash, which, on the clear-cult 
area, was twice as heavy as on the partly 
cut plot from which only 50 per cent o% 
the stand had been removed. Thus the 
clear-cut plot was, no doubt, seeded twice 
as heavily as the partial cutting. The 


| 


TABLE 3 


NUMBER OF JACK PINE SEEDLINGS PER ACRE AS A RESULT OF 


DIFFERENT SOIL TREATMENTS AND DIFt 


FERENT DEGREES OF CUTTING’ 


Basis (ne 
ag Degree of cutting mil-acrer 
Soil treatment Uncut Partial cutting Clear cutting quadrats|, 
No treatment 20 160 Zeal 121 
Duff torn up 550 930 62 
Duff removed peeteirint ake 2,520 10,025 90 =| 
Basis (number of mil-acre quadrats) 50 140 83 273 


1 ‘, neat: ‘ 
Considerable numbers of aspen suckers and seedlings of aspen, paper birch, black spruce, an|l 


balsam fir also came in on the 


various plots, but 
pertinent to the discussion. 


“LeBarron, R. K. and F. H, Eyre. loc. cit. 


these are not included here since they are nq 


| 
\| 


| 


ame trend is evident in the figures given 
or the areas that were treated. 

“The striking result, however, was the 
Wremendous increase in reproduction on 
e clear-cut plot where the duff layer 
ad been completely removed. This 
ounted to over 10,000 seedlings per 
Jacre,”® two years after cutting. 

Similar results in germination have been 
btained on the Chippewa National Forest 
in Minnesota with the use of a spring- 
itooth harrow as the scarifying tool and 


TREATMENT 
CHECK (NO CUTTING) 


+ BASAL AREA REMOVED 
2 BISA AREA REMOVED 


CLEAR CUT 


O 100 


SURFACE TREATMENT 
DISKED 
NO GROUND DISTURBANCE 


VY 1936 
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on the Huron National Forest in Michigan 
with the disk harrow. Such mechanical 
scarification has usually increased ger- 
mination about 10 times. 

The results of one of the Huron tests 
are shown in Figure 2. In this case, al- 
though the cutting was done in August 
1935, the cones did not open up until 
midsummer 1936, an extremely hot dry 
period at which time there was very com- 
plete dispersal of seed. Rains in August 
caused a tremendous germination, 90,000 


380, 3/2 


645,339 


300 
NUMBER OF SEED IN THOUSANDS 


400 500 GOO 700 


Fig. 1—Dispersal of jack pine seed from lopped and scattered slash as related to degree 0. 
cutting during 25 months after cutting (Huron National Forest). 


NUMBER OF SEEDLINGS PER ACRE (1N THOUSANDS) 


l0- 20 30 40 50 GO 1 80 90 


Ge 9237 


Fig. 2—Effect of disking on germination of jack pine, Euron National Forest. (Area cut in 
August 1935.) 


TeBarron, R. K. and F. H. Eyre. loc. cit. 
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Fig. 3.—Mechanical scarification of the forest 

floor in advance of cutting, Chippewa National 

Forest, Minnesota. Thirty-five h.p. tractor and 
disk working in heayy brush. 


seedlings per acre in the case of the 
disked area. Unfortunately during the 
following winter there was practically no 
snow and mortality was extraordinarily | 
heavy. In a more normal season the sur- 
vival can be expected to be better. 

These tests thoroughly establish the fact 
that exposure of mineral soil greatly stim-| 
ulates germination of jack pine, and on| 
the basis of experimental evidence it ap-| 
pears that the more completely the min- | 
eral soil is exposed the better. 


CONCLUSION 


In conclusion it may be said in answer | 
to the title question, that jack pine can; 
be successfully regenerated without fire, : 
provided: 

1. There is mechanical disturbance of) 
the forest floor so as to expose mineral | 
soil. 

2. <A fairly heavy cut is applied. 

3. The slash is lopped and scattered’ 
and permitted to lie close to the ground: 
exposed to the heat of the sun during one. 
or more summer seasons. 

This method is now receiving practical: 
application on the Chippewa National: 
Forest (Fig. 3). 


REFORESTATION AND FLOOD CONTROL! 


By C. G. BATES 
Lake States Forest Experiment Station 


HIS discussion is confined entirely 

to the situation in the Mississippi 

basin, since to attempt a more diver- 

sified consideration would unnecessarily 
complicate and lengthen the discussion. 

Whether or not floods are larger on 
the rivers of the United States as a result 
of developments on their watersheds, is 
somewhat beside the point, although the 
inference from this discussion is that this 
must be the case. There are no sound 
measurements to prove the point for such 
rivers as the Mississippi and the Ohio. 
That floods are “worse’”—more damaging 
—is inevitable, as both agriculture and 
commercial developments have crowded 
in upon the floodplains and even upon 
the very banks of streams. In the case 
of the lower Mississippi, the extensive 
development of the levee system, attempt- 
ing to confine the river to a narrow chan- 
nel, has undoubtedly resulted in higher 
flood stages than occurred when a similar 
volume of water would spread over the 
entire Delta, 50 miles or more in width. 
Hence, the first modification of the levee 
system—the release of flood waters in the 
Delta region to recognized channels be- 
hind the levees when flood stages become 
dangerously high. 

The important point is that the federal 
government has now gone in for flood 
prevention, and is preparing to spend 
huge sums to install a system of flood- 
storage reservoirs. These cannot prevent 
flood damage on the tributary streams 
above the reservoir sites, and their pres- 
ence, and “flowage” required, might even 
increase the net damage on the tributary 
streams. To obtain an effective amount 


of storage within the central portion of 
the Mississippi basin is, naturally, a very 
great problem in itself. Engineers main- 
tain that storage reservoirs on tributaries 
distant from the main “seats” of trouble 
cannot be so operated as to guarantee any 
reduction in the height of flood crests. 
This is obviously true because of the 
uncertain time element in the building-up 
of a great flood, and because, once an 
artificial reservoir has been filled, later 
flood-waters must be allowed to pass it 
with essentially no retardation. Between 
the inception and cresting of a great flood 
—ordinarily 20 days or more on the 
Lower Mississippi—there may be many 
ups and downs, changes in weather con- 
ditions, and threats which would cause a 
distant reservoir to be filled too early or 
too late to affect the main stream ‘at its 
most critical stage. 

The federal government also having 
recognized “upstream or headwaters engi: 
neering,’ forestry, and the improvement 
of agricultural practices as parts of the 
bona fide flood-control program, places 
squarely before us the responsibility to 
demonstrate what can be accomplished 
by these means. It is perfectly natural 
that the engineers, who are still largely 
“responsible for the good behavior” of 
the Mississippi River, should maintain the 
same attitude toward headwaters control 
that they express with regard to distant 
reservoirs. They may admit that perfect 
vegetative cover and, to some extent, small 
engineering works, can prevent freshets on 
each small tributary. They freely admit 
that these developments, insofar as they 
reduce erosion, are of value to the opera- 


This is a brief summary of a long paper which includes the basic data on which the state- 
ments made in the summary are based. Anyone desiring further proof or clarification of any 
points made should consult the longer paper available at the Lake States Forest Experiment 


Station. 
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tion of the lower reservoirs which might 
eventually lose all storage capacity 
through sedimentation. But they will not 
admit that in the larger plan it necessarily 
makes a particle of difference whether the 
local stream discharges its water, after ex- 
cessive rainfall, in the course of a few 
days, or in the course of a few hours, 
with a much higher crest as the result of 
excessive surface runoff. They frankly 
take the attitude that all watersheds, like 
artificial reservoirs, have a definitely and 
narrowly limited capacity for storage; 
that this capacity for storage in the under- 
gound reservoir is certain to be ex- 
ceeded in the event of protracted and 
excessive rains which are necessary to 
create a great flood. They point out that, 
while a watershed may “soak up” the 
earlier of a long series of rains, at later 
stages it may be releasing this water at 
the very time when it will contribute most 
directly to a flood crest. 

Of course, this attitude is entirely un- 
reasonable if it does not admit that stor- 
age, in any degree, at any time during 
the formation of a flood, and on any part 
of the tributary watershed, has some value 
in reducing the critical flood volume. No 
engineer would be so absurd as to suggest 
that, if all watersheds were paved with 
cement or roofed with tin, floods would 
not be more difficult to “handle.” The 
true argument is that because the storage 
capacity of some watersheds is meager, it 
cannot measurably help the flood situa- 
tion to provide means for inducting more 
of the rainfall into the ground. 

When flood problems are viewed in 
this light, it will be seen that our past 
discussions of “forest influence,” based 
almost entirely on the modification of sur- 
face runoff conditions, has been of a 
superficial and academic nature. Before 
we can properly claim that the modifica- 
tion of surface  conditions— especially 
through the humus-forming capacity of 
all permanent vegetative types when un- 
cropped and undisturbed—will have any 
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appreciable and tangible effects on major 
floods, it is necessary to go much more 
deeply into the matter of ae storage Ca- 
pacity of the ground reservoir. So impor- 
tant is it to analyze the variations in 
watershed conditions, that for the pur- 
poses of this discussion, we shall pass) 
over those facts regarding the superficial 
relation of plants to the topsoil condi- 
tions and to the intake of water which 
have been so much discussed that they 
may be taken as obvious and admitted.) 
For the moment, differences in soils and) 
geological structure of watersheds become; 
equally important with the question of! 
whether intake of water can or can not be) 
controlled by forest cover or any other} 
factor. 

If we have thus correctly analyzed the: 
problem, we are halfway toward its solu-: 
tion. 


Wuat BECOMES OF WATER ENTERING 
THE GROUND? 


Briefly I shall review in general terms 
some of the various courses which water 
may take after falling upon the ground. 
and it is believed this review, however 
deficient, will serve to show that there are 
“Watersheds and watersheds,” from the 
standpoint of effect on floods, and conse~ 
quently that we must rate the value of 
“protection forests” according to the 
foundations on which they rest. 

Everyone knows that a large part of 
nearly all precipitation goes into the 
ground. I think we can all agree that 
there could be no floods if all rainfall 
could be induced to go into the ground: 
and if it were compelled to remain there 
for, say, 90 days, or could only issue 
forth at any time, only at a low and uni) 
form rate. Unfortunately, there can be 
no such “control” of water after it hay 
entered the ground, except as nature hav 
provided it. Some of the things whicl) 
may happen to rainfall, or the water fron) 
melting snow, are these: | 

ie The water finds the surface of thd 
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soil more or less “puddled” and can pene- 
trate that surface film of colloids only 
at a limited rate. Consequently some of 
it runs off, quickly joins other sheets of 
water in a collecting channel, and in a 
few hours may be miles and miles away. 
This is the most obvious cause of floods 
and about the only one talked about. 

2. The water enters the topsoil—where 
it contains a reasonable amount of humus 
—hbut upon penetrating a few feet, more 
or less, encounters a layer of impenetra- 
ble clay or shale, a hard-pan, or a 
“water-logged” condition. Personally, I 
think a water-logged soil represents one 
of these other conditions and itself ex- 
presses saturation, although a soil’s ca- 
pacity to carry moisture can undoubtedly 
be destroyed by improper working while 
wet. In any event, if the moisture cannot 
continue moving downward, more or less 
of the topsoil and subsoil become satu- 
rated, and hence non-receptive. Again sur- 
face runoff occurs as the immediate result. 
How the soil eventually drains itself does 
not concern us, as it is likely to be a very 
slow process and to represent only a small 
volume of water. The conditions just 
described we would commonly expect to 
find in a flat region or one of little relief. 

3. The topsoil and subsoil may be 


abundantly porous to take-in water at a 


rapid rate and pass it downward, but the 
layer of soil may be only a few feet in 
depth. Perhaps below a loose sandy or 
gravelly loam with abundant humus in the 
topsoil, lies the impermeable granite of a 
steep mountain-side. Usually, of course, 
large masses of igneous rocks are deeply 


fissured, but whether an over-abundance 


of water in the soil mass is to move down- 
ward on the mountain face, or through 
its mass in comparatively open channels, 
does not make a great deal of difference. 
The point is that, with the application of 


more water than the soil mass can hold 


(say 6 inches of rain for 4 feet of light, 
loose soil), the excess is quickly going to 
reach open channels somewhere. In con- 
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sequence, the outflow during a prolonged 
rain and flood period may be nearly as 
great as though there had been a stu- 
pendous surface runoff, when in fact 
there has been none. I would like to 
make this situation as clear as possible, 
for it is felt certain that it is this type of 
situation which the engineer usually has in 
mind when, in an argumentative mood he 
says, “Forest cover can’t prevent floods 
after great rains because the soil will hold 
just so much water anyway.” 

That the soil reservoir has some storage 
capacity, but that this capacity may be 
greatly exceeded whether or not all of 
the precipitation enters the ground, is the 
fact which must be recognized. Still, no 
one would suggest that the small capacity 
be still further reduced by erosion, as 
would be the case if vegetation were re- 
moved. 

4. The soil mass is both permeable 
and of great depth, as in the case of sand- 
dunes, deep loess deposits, and some gla- 
cial deposits. Since the last particularly 
interest those of us who live in the North, 
it may be well to make clear, at this 
point, that the flatter glaciated areas are 
often very limited in their storage of 
groundwater by the fact that elevations 
above the watertable are slight. The na- 
ture of the terrain and the lack of dissec- 
tion by drainage-ways retards flow of sur- 
face waters through lakes and swamps, 
but the actual ground storage may be 
small. Deeper or more elevated glacial 
deposits vary from poor to very good, ac- 
cording to the proper admixture of clay, 
sand, and boulder elements in their for- 
mation. 

Sand dunes or loess deposits, sometimes 
as much as 100 feet in depth, obviously 
have enormous storage capacity. The 
best of surface conditions are needed to 
make the storage capacity of loess avail- 
able, while in sandy areas they will have 
only minor effect. 

5. We may have any depth of reason- 
ably porous soil overlying sedimentary 
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rocks in nearly horizontal strata, for the 
most part porous, although often contain- 
ing strata of shale which tend to inter- 
rupt downward movement and bring water 
to waterways where the layers are ex- 
posed. The value of this reservoir varies, 
primarily, with its elevation. The pla- 
teaus and peneplains of the world, which 
stand well above surrounding valleys, are 
almost the ideal ground reservoirs. The 
main bulk of outflow from them is in- 
variably slow, and reflects only after 
months, or even years, new additions to 
the surface. 

Careful consideration of facts of this 
kind should convince anyone—if we are 
talking in earnest about forests affecting 
floods—that we must first ask ourselves, 
“Is the storage reservoir there, to be em- 
ployed, if we have forests or any other 
adequate vegetative cover?” If so, then 
we can confidently say that the forest, by 
maintaining ideal conditions for absorp- 
tion, has a part to play in flood control. 
It does not “create a reservoir” for water; 
it merely insures the fullest use thereof. 


EXAMPLE OF THE KIND OF INFORMATION 
REQUIRED TO MAKE AN APPROPRIATE 
APPRAISAL OF ForEST VALUE 
IN FLoops 


To illustrate in a concrete way what is 
required in the way of factual background 
before we can say whether, or how much, 
forest cover may affect floods, the Root 
River in southeastern Minnesota is used 
as an example. 


This drainage area of nearly 1,700 
square miles has three characteristics 
which determine the extent to which its 
floods might be modified by improving 
the surface conditions. 
istics are: 


These character- 


1. A loess soil covering over approxi- 
mately the lower two thirds of the drain- 
age. The western one third is glacial till, 
very old, and generally characterized by 
fine soils; but it may be either more or 
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less resistant to water absorption than the 
loess, depending on sandiness. 

The loess soil appears to have almost 
infinite capacity to transport water down- 
ward. However, in well-worn fields and 
improved pastures its capacity for absorp- 
tion is only moderate, and in rains of 
high intensity it has sometimes shown as 
much as 70 per cent to 80 per cent runoff 
from the limited area of measuring plots. 


Runoff figures for entire watersheds are, | 


however, only about half as great as this. 

The Upper Mississippi Valley Erosion 
Experiment Station, which is situated with- 
in sight of the Mississippi River and al- 


most opposite the mouth of the Root, has : 


fully demonstrated in repeated summer 
storms of high intensity that this charac- 
teristic of the soil is solely the result of 


cultivation, loss of humus, and in pas- - 


tures, also by the impaction of the soil by 
cattle. The Station has demonstrated that 
a forested area of much steeper slope than 
most field areas need have no summer 


t 


runoff whatever except that minute frac- | 
tion of the rain which falls in stony water- - 


ways. 
tions of soil freezing or glazing at the 
time of the spring melt, we are willing to 


Under the most unfavorable condi-— 


d 


4 


admit that there may be, seasonally, as : 


much as 
one-fifth the amount of runoff from agri- 
cultural areas. 
taining still the topsoil permeability of the 


forest, has shown several times as much * 
runoff, but still a nominal amount when : 


compared with plow lands. 
2. The second characteristic of the 
Root drainage and of the much more ex- 


1% inch of runoff or as much as : 


Unimproved pasture, re- 


P 
- 


r 


¢ 


tensive Unglaciated Area in which it is: 


partly located, is the depth and storage 


capacity of its sedimentary formations ; 


which have been illustrated in one of the 
slides. This peneplain of southeastern 
Minnesota rises roughly 600 feet above 
the Mississippi. It can scarcely be an 


exaggeration to say that the average acre/ 


in ile Root drainage lies nearly 200 feet 


above the nearest waterway into which} 


ke 
| 

q 
! 
lt 
r 
L 
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groundwater drains, i.e., waterways fed 
by springs and maintaining constant flow. 
Springs do not occur high up in these 
formations. Therefore, except for the 
small “fringe areas” lying within a rela- 
tively short vertical distance of the water- 
tables, it is safe to say that the water- 
shed has an almost infinite storage ca- 
pacity. Even when the “field capacity” 
of 200 feet of lime and sandstones has 
been filled (200-300 inches of water), the 
movement of this groundwater toward 
waterways must be extremely slow. A 
marked exception, suggestive of the free 
channels in granitic rocks, are the so- 
called “sinks” in the limestone which, 
where they occur, have been known to 
carry muddy water to springs within a 
few hours after rains. 

The storage capacity of this watershed 
is plainly not a limiting factor in con- 
sidering flood control usefulness. 

3. The really limiting factor in this 
region is the fact that it is so far re- 
moved from the Gulf that extremely 
heavy concentrations of rainfall in the 
late winter or early spring are highly im- 
probable. The highest month of record 
in over 100 years at the Twin Cities is 
10.40 inches. Four inches of rain in one 
day, or 6 inches in six days, is a probable 
20-year occurrence, as shown by general 
tables prepared by the Miami Conservancy 
District. In Tennessee and northern Ala- 
bama, and eastward to Carolina, amounts 


| nearly twice as large, for the longer peri- 


od, have the same statistical “expectancy.” 

In southeast Minnesota the greatest con- 
centration of water likely to cause floods 
is the result of the winter’s accumulation 
of snow which probably amounts to an 
equivalent of about 6 inches of water in 
the average year. This accumulation is 
generally carried away about the end of 
March, and at a much more rapid rate 


2An acre-foot is one foot over an acre, or 43,560 cubic feet. 
that a stream flowing 1,000 second-feet steadily for one 
cubic feet, or almost exactly 2,000 acre-feet; the ratio 


tically 1:2. 
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than in either the mountains or the ex- 
treme north where winter accumulations 
are largest. 

The normal discharge of Root River, 
about 900 second-feet, is only 3 per cent 
of the corresponding flow of the Missis- 
sippi at its mouth. However, the greatest 
daily discharge of the Root, about 30,000 
second-feet on April Ist, 1933, is 25-30 
per cent of any probable flow of the Mis- 
sissippi at La Crosse, where a flow of 
100,000 .has been recorded only a few 
times, usually much later in the season. 
Since it is the earliest flow from the Upper 
Mississippi which is most likely to join 
with waters from the Ohio and_ other 
tributaries to form a great Mississippi 
flood, it is inconceivable that attempt 
should not be made to forestall such pos- 
sible contributions from northern tribu- 
taries by providing storage for the main 
excess volume wherever there is reason- 
able opportunity to do so. 

However, we do not need to “justify” a 
reservoir in this case either as a part of 
the Mississippi flood-control plan or for 
local benefits. Neither do we need to 
decide whether the building of a reser- 
voir of effective size for the Root River 
floods is feasible from the engineering 
standpoint. We assume these conditions. 
Now, the 9-day flood on the Root River 
in 1933, is, by certain arbitrary stand- 
ards, the second largest in total volume 
in the 18 years of measurements on this 
stream, which began in 1909. Tf we allow 
a reasonable outflow from the hypothetical 
reservoir for these 9 days (2,000 second- 
feet, or more than twice the normal flow) 
there would still be the enormous total of 
192,000 acre feet? to be stored. This 
would require quite a “sizable” reservoir, 
taking the Mississippi flood plans as a 
criterion, in which the average reservoir 
is one of 250,000 acre-feet. Such a reser- 


It is convenient to remember 
day will build-up a total of 86,400,000 
C.F.S. to acre-feet per day being prac- 
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voir on the Root would occupy approxi- 
mately 20 miles of the lower end of its 
valley, with a water depth at the dam of 
30 feet. As stated, we are not concerned 
with whether such a dam or reservoir is 
feasible. This is what we need to meet 
the physical situation. If we contemplate 
a smaller reservoir, the unit cost of stor- 
age is likely to be increased in several 
respects, as will be more or less apparent, 
besides having to lower the objective. 

Again on the basis of plans being made 
for the Ohio-Mississippi region, where 
topographic conditions are somewhat dif- 
ferent, the cost of such a reservoir seems 
likely to be not less than $30 per acre- 
foot. We do not know whether the esti- 
mates referred to include the cost of all 
flowage rights, or not. These are fre- 
quently as costly as the engineering struc- 
ture. 

The same estimates place the annual 
cost of such storage reservoirs at 4.3 per 
cent of construction. This represents 
largely interest on the investment, plus a 
small operating allowance, the interest 
rate being, of course, arbitrarily chosen. 

There is one further item in the annual 
cost of artificial storage which will vary 
much with the type of stream involved, 
this being depreciation by sedimentation. 
This item has come to loom very large in 
some discussions of reservoirs, due to the 
rapid filling of many of the western irri- 
gation reservoirs. We must realize, how- 
ever, that in the central Mississippi basin 
we are not dealing with semi-desert condi- 
tions, nor with mountain gradients. Conse- 
quently, while we think of erosion in this 
region as being highly destructive of agri- 
cultural values, it is somewhat surprising 
to find that sedimentation in the case of 
the Root River would amount to about 
1,200 acre-feet per year or roughly 0.6 
per cent of the capacity of our reservoir. 
This figure is based on an average mea- 
sured silt load of 3,000 parts per million 
and on 80 per cent assumed deposit in 
the reservoir. The unknown factor which 
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could increase the total is the present rate 
of deposit on that portion of the flood- 
plain which would be within the reservoir, 
which is certainly considerable. On the 
other hand, were the reservoir so operated 
that only the large spring floods were de- 
tained within it, the rate of silting might 
be considerably less than indicated. We 
have taken this basis (80 per cent of 
total) on the assumption that one pur- 
pose of such a reservoir on a_ lateral 
stream would be to reduce sedimentation 


in the now canalized Mississippi River, 


which not only will cause an increasing ; 


charge for dredging as time goes on, but 


{ 


threatens to close in upon the main chan- - 
nel in a matter of 30-40 years and entire- | 
ly nullify the 100-million-dollar expendi- | 


ture for canalization. It would seem that 
storage of the silt outside the channel of 
the Mississippi is cheaper than probable 
dredging costs, but there are many un- 
known factors in the situation. 


VALUE OF STORAGE IN THE SOIL 


f 


Having now seen that the annual cost | 
of adequate storage in this case is likely | 


to be about 4.9 per cent of $30, or $1.47 | 


per acre-foot, we have only to determine 


‘ 
f 


the amount by which, in any particularly , 


critical situation which would tax the 
maximum storage capacity provided, the 


more perfect conditions for absorption, as : 


created by forest cover, would provide for 
storage in the soil. 
be arrived at only by comparing forest 
runoff with that of agricultural land, or 
in this case, indirectly by considering the 


Naturally, this can ° 


f 
f 


‘ 


I 
‘ 
| 
f 


average runoff for the whole watershed. | 


We are concerned only with a probable: 
maximum, frequency not being a factor | 


because the provisions for storage must 
be maintained constantly. 


f 
} 


i 
! 


In the case of the 1933 flood, the aver- | 


age runoff for the entire watershed abote| 
Houston (gaging station) was 0.181 foot. 
and assuming, as is necessary, 
higher rate for the area not included 


here, the figure 0.2 foot should be an ex- 


f 


a somewhat | 


REFORESTATION AND FLOOD CONTROL 


tremely close approximation. Assuming 
the effective forest area to be not over 15 
per cent of the total, and allowing as a 
maximum® one fifth as much run-off from 
this forest area as from all other types of 
land, we find the probable run-off from 
agricultural land 0.2272 foot, and from 
the forest 0.0454 foot. The difference, 
0.1818 foot, or 2.18 inches, is the amount 
which forest areas caused to be stored, 
and for which artificial storage would 
otherwise, in this plan, have had to be 
provided. 

The value of the forest storage, an- 
nually, is, therefore, about 18 per cent 
of the cost of maintaining one acre-foot 
of storage space in a reservoir, or a mat- 
ter of about 27 cents per acre-foot per 
annum. 

A considerably higher figure, 0.240 foot 
of forest-induced absorption, may be com- 
puted from the maximum 18-day flood 
volume of the spring of 1936 with an 
actual record from the forest area at La 
Crosse of only 0.03 inch or 0.0025 foot 
of run-off. This is truly remarkable con- 
sidering that the coldest winter in many 
years had allowed thaws in both January 


-and February, which might have made 


conditions more serious at the final 
“break-up.” It is, however, preferred to 
use the first figure because it allows for 
the maximum probable failure of the for- 
est soil to take care of all water. 

The above figures are not to be thought 
of, in any degree, as representing the 
total amount of storage in the soil which 
in many seasons must amount to as much 


- as 6 inches for all types of land within 
- the comparatively short period of the 


; 


.* 


3It is necessary to allow this maximum because there 


area at La Crosse for 1933. 
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spring break-up. We are speaking here 
only of the differential between forest and 
general agricultural land, and of the 
“premium” which might, and in our 
opinion, should be placed on the main- 
tenance of the farm woodlot in good con- 
dition to effect this necessary and desir- 
able storage. How this premium might 
be paid is a matter which space here will 
not permit us to discuss. 

If about one-fifth foot of extra water 
storage occurs under the conditions above 
described, it is believed to be possible 
that in the case of concentrated rainfalls 
of 15 inches or more, such as were wit- 
nessed in the Ohio Valley early in 1937, 
extra absorption induced by good forest 
cover might amount to as much as 0.8 
foot, placing a correspondingly large 
premium on the maintenance of the farm 
woodlot as a substitute for reservoirs, if 
and when this water could be held in the 
soil for a long time. This estimate is 
based upon the fact that the even more 
clayey soils of that region “puddle” 
easily, show very high run-off, and would 
be likely to respond to the effect of a well- 
developed humus topsoil in even greater 
degree than the loess of southeastern 
Minnesota. 

It is impossible to say what these fig- 
ures may mean in total storage capacity 
which might be supplied by the approxi- 
mately 73 million acres of farm woodlots 
in the Mississippi Basin. This is to say, 
we do not know to what extent these 
woodlot areas, mostly used for pasture, 
are now functioning effectively, nor do we 
have the measure of the storage capacity 
of the many types of watersheds on which 
they are located. 


is no actual record from the forested 


COMMENTS 
By A. H. RICHARDSON 


Ontario Department of Lands and Forests, Toronto 


HE worst flood areas in Canada are 
alte: in the areas drained by its 

greatest rivers, but in the sections 
which are drained by the smaller rivers, 
especially where they pass through agri- 
cultural land. This suggests an intimate 
relationship between the proper and im- 
proper use of land, because in the iso- 
lated parts of the country floods are not 
so frequent owing to the fact that forest 
cover is more or less intact; whereas in 
the agricultural sections the forest has 
been cleared to a large degree for farm 
purposes. 


Any comments which I may make re- 
garding this problem have special refer- 
ence to the province of Ontario and I 
would like to point out that in the south- 
ern part of the province the watersheds, 
in a broad sense, run from east to west 
midway between Lake Ontario and Lake 
Erie and Georgian Bay. The rivers run 
generally north and south. The rivers 
running south empty into Lake Erie and 
Lake Ontario, through the most thickly 
populated part of the province, and it is 
from these that most of the damage is 
done to property and human _ life. 
Throughout a number of years most of 
these rivers and streams emptying into 
these two lakes have at some time or 
other gone on the rampage. The most 
serious damage, however, has been done 
by the Grand River which is approxi- 
mately 140 miles long and passes through 
the city of Brantford and the towns of 
Paris, Galt, Kitchener, and several small- 
er places; also the Thames River which is 
approximately 100 miles long and passes 
through the cities of London and Chatham, 
and the Moira River which is approxi- 
mately 50 miles long and is fed from a 
comparatively small watershed but which 
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passes through the city of Belleville and 
periodically overflows its banks; thereby 
flooding that city. 

In this section of the province which J 
am describing most of the damage and 
most regular flooding takes place on the 
Grand River and not only is flood condi- 
tion a serious problem but equally seri-| 
ous is the fact that during the summer | 
months some of the towns on the Grand 
River which heretofore have depended on 
it for their water supply for domestic and | 
industrial purposes are being threatened 
with a serious shortage of water. It is: 
only natural therefore that in connection - 
with the Grand River problem that the : 
first steps in flood control work have been - 
proposed and during the last few months : 
a Commission has been appointed and - 
certain monies set aside for the purpose : 
of making a start in connection with this : 
problem. 

From a foresters point of view, how- 
ever, the problem of flood control in: 
Ontario and especially in connection with ° 
the Grand River has not been approached 
from the most comprehensive angle and ° 
while foresters have been consulted, the ¢ 
present viewpoint of meteorologists and ° 
civil engineers is that forestry has a very } 
subsidiary place, if any place at all, in» 
such work. To bear out this viewpoint I | 
might say that a prominent meteorologist | 
in Ontario is reported as stating that in) 
his opinion floods are not getting progres- : 
sively worse as some people imagine be- » 
cause of deforestation and_ cultivation.) 
And a prominent civil engineer gave his: 
explanation for the control of floods, no/ 
matter how large or small the stream or ! 
river might be, as follows: “You can | 
either confine the river to its natural chan-) 
nel by dikes or river walls or you can 
endeavor to take care of the excess water! 
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In both of these 


by storage reservoirs.” 


opinions reforestation and the proper use 
of land are entirely ignored. 


In contrast, 
however, it is interesting to compare the 
statement made by Mr. C. C. Chambers, 
Chief Engineer of the Muskingum Water- 
shed Conservancy District, which I think 
you will all agree is one of the best ex- 
amples we have on this continent of an 
attempt to solve the watershed problem 
for the purposes of flood control. He 
says, “This plan recognized that the work 
would not be completed until it was 
pushed back to the very headwaters of the 
streams and to the hillside slopes. It in- 
cluded reforestation work on the steeper 
slopes and soil erosion control in culti- 
vated fields, not only to preserve the for- 
ests and the soil, but also to retard run- 
off, conserve water, and prevent the filling 
of the reservoirs with silt.” 

Opinions may differ, of course, as to 
whether floods “are not getting progres- 
sively worse” but a consensus of opinion 
of people who have lived for years on the 
borders of these streams seems to be that 
flood conditions are becoming worse, and 
certainly there is considerably less water 
in these rivers, especially in the summer, 
than there was years ago. In support of 
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this statement we have the fact already 
mentioned that some of the towns and 
cities on these streams are becoming 
alarmed at the scarcity of water in the 
dry summer months. We also know that 
the swamps on the watersheds of some of 
these streams have been drained, much of 
the timber in these natural reservoirs has 
been removed, and by actual statistics 
covering a period of several years, that 
farmers woodlots which for the most part 
occupy the rough land bordering the 
streams and springs which form the head- 
waters of these rivers, have been steadily 
decreasing in area. 

This difference of opinion between civil 
engineers and forest engineers regarding 
proper land use in connection with flood 
control is not new to the members attend- 
ing this meeting and anyone who has read 
the articles of Mr. Bates in connection 
with such work will recall that he has 
locked horns with the opposition on this 
subject before now. While his paper is 
of special value to the profession and the 
problem as a whole, I hope that it can 
be used to support the cause of reforesta- 
tion and proper land use in connection 
with any flood control measures which 
are attempted in this province. 


COMMENTS 


By JOHN D. 
The University of 


E have all listened with a great 
deal of interest, I am sure, to 
Mr. Bates’ paper on Reforestation 


and Flood Control. If I had my way, 
however, I think I should re-christen it, 
The Flood Protective Value of the Forest 
Floor. With this as a point of departure 
I should like to compliment him, if he 
were here, on the very conservative atti- 
tude he has taken. As a professional for- 
ester he had an excellent opportunity to 
boost reforestation. At the present time 
I think we have need of men of his type. 


DETWILER 


Western Ontario 


From my experience of reading competi- 
tion essays and other high pressure arti- 
cles on reforestation, | have come to fear 
that the too free and too promiscuous use 
of arguments and even data favorable to 
reforestation as a means of flood control 
(and as a corrective for other related 
problems in conservation) may ultimately 
adversely prejudice the cause, particular- 
ly when one considers the intense enthusi- 
asm and practical response that have 
been aroused. Reforestation is a long- 
time project, beset with many difficulties 
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and its efficacy complicated at times, as 
Mr. Bates has pointed out, by geologic 
foundations. 

In making these statements I trust | 
may not be misinterpreted. Reforestation 
is, I believe, one of America’s pressing 
agricultural, yes, national problems and 
calls for our whole-hearted support. It 
truly merits better and more considerate 
treatment than to be proclaimed as a sort 
of panacea for our agricultural ills. In 
the case of many enthusiasts disillusion- 
ment is, I fear, bound to follow. It is 
this and the possible reaction that I have 
dreaded. It is probably safe to say that 
only those who have “gone beyond the 
mere surface phenomena,” as Mr. Bates 
puts it, are capable of giving wise direc- 
lion to reforestation programs. 

1 think we all agreed with Mr. Bates 
when he assumed the almost universal ac- 
ceptance of the inherent capacity of the 
forest floor to absorb water and to that 
extent prevent run-off. Just how efficient 
this is, however, in particular instances 
can be determined only by experiment. 
Plainly no “blanket” statement can be 
made. Whenever data are quoted it must 
be remembered that they hold only for 
the ‘conditions, geologic and otherwise, 
under which they were obtained, as was 
plainly pointed out. They have their gen- 
eral value, however, from a comparative 
point of view. For example, when the 
Director of the Soil Conservation Station 
at Zanesville, Ohio, informed me _ that 
after a very heavy rain following the 
drought of the summer of 1935 the water 
had percolated a distance of eight and a 
half inches in the woodland; six inches in 
sod near by; four inches in an adjacent 
corn-field, and one and a half inches only 
in a bare area just out of the woods—the 
slopes being the same in all instances—I 
felt I had received important informa- 
tion, but I also realized that these figures 
might not hold in a glaciated country like 
ours. It was the ratio that impressed me. 

As a proponent of reforestation and a 
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believer in the efficacy of forest cover as « 
flood deterrent, I frequently run up agains: 
that very stubborn and common factor o 
“frozen assets,” so to speak. In Ontaric 
most of our floods, but not: all of them! 
occur in the spring while the frost is stil’ 
in the ground and as we lacked pertinen| 
data on the advantages of forest cover 
under this condition the argument by ou 
opponents was hard to meet. On this 
question, however, the data given by Mr 
Bates, with reference to investigations ear} 
ried on at La Crosse, are very instead 
and acceptably support our preconceivec 
ideas and “wishful thinking” as soma 
would like to state it. We need more 
information along this line even though: 
we realize that the particular results are 
influenced and determined by a _ multi! 
plicity of factors in the forest floor anc 
above it, including time. 

Needless to say, | was much impressec 
by the following statement made by Mri 
Bates in a tentative advance copy of his 
address: “Scientific foresters, and others: 
over a period of about a century, have 
succeeded in making of the subject o: 
forest influences a very confusing matter 
by attempting to rationalize the very disi 


cordant facts which streamflow — studies 
bring out. Where discussion has gona 
beyond the mere surface phenomena. 


there has been a failure to make cleax 
that soils, geologic structure and_ topog’ 
raphy are primarily responsible for thd 
regimen of streams, and that the influence 
which vegetative cover of any kind may 
exert upon water and upon the so-callec 
water cycle is absolutely dependent upor 
the geologic formation.” 

Just here I hope I may be pardonec 
for indulging in a bit of “shop-talk.” I! 
southwestern Ontario we have two rathey 
ill-behaved rivers. Each drains an areé 
of about 2,600 square miles. One, thé 
Grand, overflows rather periodically it 
the spring while the other, the Thames; 
does so only occasionally, but makes uj! 
in magnitude what it lacks in frequency 


n the case of the former a flood control 
roject is apparently in the offing, sup- 
rted by government funds, while in the 
tter the municipalities are still left to 
ggle with local symptoms. The two 
atersheds involved illustrate very well 
hat Mr. Bates laid down as fundamental 
rinciples governing the regimen of rivers, 
ose of soils, geological structures and 
pography. The Grand drains a region 
omposed largely of typical morainal 
ils which permit of thorough drainage. 
e watershed, as one might expect, is 
airly rolling, while that of the Thames 
ends to be level in comparison, and is 
haracterized by an inadequate under- 
ainage due to a rather impervious, 
avy clay subsoil, hence its occasional 
ashy floods. It is significant, I think, 
at one of the most serious floods oc- 
urred in the month of July. Obviously 
e two rivers present very different prob- 
ems to the flood control technicians. 
ese problems, as Mr. Bates clearly indi- 
ated, are not simply those of reservoirs 
d down-stream fortifications—not even 
om an economic standpoint; far from 
it, for flood control, as even some of the 
most modern hydraulic engineers now ad- 
mit, is only a part of a much larger 
problem, the various phases of which it 
is folly to ignore in a flood prevention 
program. Floods, in fact, are often only 
symptoms, and in general practice we re- 
gard the treatment of symptoms as poor 
economy and indicative of ignorance. 
The checking of accelerated soil ero- 
sion, for example, is one of the related 
factors involved in a flood control project 
since the storage reservoir has become 
one of the accepted preventative mea- 
sures. Unfortunately we in Ontario lack 
any definite data on the rate of erosion 
in any part of any of our watersheds, but 
we can learn much from general observa- 
tion. Last week I visited a small dam in 
one of our Grand river basin streams and 
was much impressed by the significance 
of the silting problem. The owner of the 
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dam stated that as much silt had col- 
lected behind the dam in the last twenty 
years as in the previous forty and that 
most of the trouble arose from a_ field 
near by. Such a serious situation could 
scarcely be permitted to obtain if the dam 
had cost in the neighborhood of a mil- 
lion dollars and still less so if dam sites 
were limited as they are on the Grand 
and still more definitely so on the Thames. 
In the situation just described some re- 
forestation would no doubt do much io 
check the filling in of the reservoir. This 
is only an isolated example but no doubt 
many more could be given. It is fur- 
thermore only a single instance of what 
would be involved in a coordinated flood 
control and conservation program. The 
basic features of conservation and flood 
control are inseparably related and to 
begin flood control construction without a 
careful survey of all the concomitant fac- 
tors would seem to be embarking on a 
project fraught with future complications. 
Plainly, the whole problem including even 
the wise selection of dam sites for flood 
control calls for expert advice in other 
fields besides that of hydraulic engineer- 
ing. 

To return again to southwestern On- 
tario, the region I know best and where 
the situation has its counterparts in many 
regions of America, I should like to call 
attention to the fact that we are approach- 
ing dangerously near the minimum limit 
of woodland acreage. We would do well 
to bear in mind the findings of the Root 
River watershed discussed by Mr. Bates, 
where fifteen per cent of the land is still 
in woodlots and where the spring run-off 
was only one-fifth of that from the sur- 
rounding agricultural land. In Old On- 
tario we have gone below it in some dis- 
tricts and I should think it was high time 
that we insisted on no further lowering 
of the present percentage. We should see 
to it, and that without delay, that no more 
of our southern Ontario woodlands are 
completely cut over. This deforestation 


1084 


is still going on in the heart of our best 
agricultural regions. Surely the time has 
come to institute a program of harvesting, 
or cropping, our timber resources in place 
of annihilating them. By properly man- 
aging them we not only continue to reap 
all the advantages of the remaining forest 
cover, but also forestall the otherwise in- 
evitable and forced resort to reforestation. 
Woodlands properly maintained will see 
to their os 

The handing back of arable land to for- 
ests is rather a painful business. The in- 
dividual farmer adjusts himself to definite 
acreages and to decrease these often in- 
volves financial hardships. When these 
have become an established part of the 
economy of the farm there is, ordinarily, 
no hardship involved in maintaining them. 
Our immediate and most pressing prob- 
lem is not so much reforestation as con- 
servation of what forests we still possess. 
Reforestation, as already stated, is a long- 
time project, fundamentally a corrective 
due to previous mismanagement, and basi- 
cally artificial; while conservation, by 
legal enactment (unfortunately) is not 
only immediately effective but a sensible 
determination to cooperate with nature. 

As a result of wanton destruction of our 
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forests, and the clearing of sub-marginall 
land in particular, we have a definite re 
forestation obligation to meet. The 4 
cent awakening to the needs of reforesta 
tion has resulted in commendable indi 
vidual and municipal efforts along this 
Reforestation is not entirely a spe 
cific, however. What we need is, I think 
a geographic survey and its finding 
pooled with our economic needs. | 

In conclusion I should like to stres 
again the necessity of immediate action 4 
the prevention of further deforestation in| 
southern Ontario, and for the same re- 
gion the further necessity of obtaining 
definite data on the problems of soil andi 
water conservation, which would of ne-+ 
cessity include flood control; a determi- 
nation of the areas definitely requiring 
reforestation, and the institution of a co- 
operative and coordinated corrective pol- 
icy. I should further suggest that any: 
construction program projected for any 
watershed await the consideration of the 
conservation problems as they pertain to 
the whole of southern Ontario where 
floods on rivers and streams are a com- 
mon menace and where they are on the 
whole symptomatic of a common adverse 
situation. 


line. 


BRR 


l is a rule of good forestry, particularly where new forests are being created, that — 
the forester shall be acquainted with the fauna of the locality and of his forest. 


Without intimate knowledge of the animal populations and their changes it is im-_ 
possible to take the steps that are bound to become necessary following any major — 
alteration in the utilization of land to induce a balance of nature suited to the 
circumstances.—“Fauna and Forestry in Great Britain” by William L. Taylor. | 
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Chairman McNaughton: It is a great 
leasure for me to welcome the more than 
me hundred delegates attending this ses- 
jon at the Petawawa Forest Experiment 
tation. I have been familiar with the 
evelopments at Petawawa not only since 
t became a forest experiment station, but 
ven before it was transferred from the 
ilitary department to the Dominion For- 
st Service. 

The use of this area as a forest experi- 
ent station began in 1916 and _ since 
ratifying progress has been made in its 
evelopment. I hope that those of you 
ho are visiting the station may carry 
ack with you some of the enthusiasm of 
ose responsible for carrying out the im- 
portant work underway at the station. 

I am delighted to know that Mr. Avila 
Bedard, Deputy Minister of Lands and 
Forests, Province of Quebec, is present 
tonight. Mr. Bedard is an old friend of 
mine; he is keenly interested in forest 
conservation. Won't you say a_ few 
words to us at this time? 


Mr. Avila Bedard: | am very happy to 
be here tonight and to have had the op- 
portunity to note the splendid progress 


that has been made at Petawawa. The 
Province of Quebec is always ready to co- 
operate with the Dominion, Ontario, and 
the wood-using industries in the promo- 
tion of a better understanding of forestry 
problems. 


Chairman McNaughton: Thank you very 
much, Mr. Bedard. We also have with 
us a visitor from Melbourne, State of 
Victoria, Australia, Mr. W. W. Gay, who 
is a member of the Victoria Forests Com- 
mission. 


FRIDAY EVENING SESSION, JULY 1, 1938 


Hep at THE Petawawa Forest EXPERIMENT STATION 


Chairman: Major-GeneraL A. G. L. McNaucuton, President, National Research 
Council 


Mr. W. W. Gay: I am just completing 
an extended tour of the United States 
and Canada to study various forestry de- 
velopments. I have been greatly im- 
pressed with the vast amount of forestry 
research in progress and the fine spirit of 
cooperation among the men doing this 
work. I have also been very much inter- 
ested in seeing in North America in their 
native habitat, those softwood species that 
have been introduced into Australia. The 
soil conservation work being done on this 
continent also interested me greatly. 


In conclusion, I wish to take this oppor- 
tunity to compliment Mr. Cameron on 
the splendid work being done at the 
Petawawa station and to thank him for 
his thoughtfulness in sending me an invita- 
tion to attend. 


Chairman McNaughton: Dr. Korstian, 
would you say a few words at this time? 


Mr. C. F. Korstian: 1 wish to thank 
Mr. Cameron for the splendid arrange- 
ments made at the station for the comfort 
of guests. I also wish to congratulate 
him for the splendid work he has under- 
way at Petawawa. I hope that we may 
have an opportunity of seeing many of 
our Canadian friends at the annual meet- 
ing of the Society of American Foresters 
to be held at Columbus, Ohio, in Decem- 
ber. We extend to each of you a cordial 
invitation to attend. 


Chairman McNaughton: No forestry 
meeting in Canada would be complete 
without a message from Mr. Robson 
Black, Secretary of the Canadian Forestry 
Association. Mr. Black. 
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Mr. Robson Black: Thank you, Gen- 
eral McNaughton. I consider it my task 
to convey to the public, in a way they 
can understand, the advances. being made 
in scientific forestry. The proper manage- 
ment of forests affects the whole body of 
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By D. ROY CAMERON 
Dominion Forester, Lands, Parks, and Forest Branch, Department of Mines and Resources 


vate forest holdings is advocated in 

some quarters as a necessity, if the 
nation’s future wood needs are to be safe- 
guarded. In Canada, most of the forests 
occur on lands vested in the Crown in the 
right of the provinces, and timber is re- 
moved by operators under some form of 
In general, the condi- 
tion of tenure are such that the owners 
(the provincial governments) may pre- 


L: the United States, regulation of pri- 


license of lease. 


scribe, and from time to time amend, cut- 
ting methods to be employed. Legally, 
governments in Canada are in a better 
position to require the application of for- 
est regulation on a large scale than are 
those in the United States, where 98 per 
cent of all forest products are cut from 
private lands. However, in other coun- 
tries which compete in world markets, 
private forest ownership has assisted in- 
dustry to plan operations on a longer 
range basis than is possible under a sys- 
tem of nonpermanent tenure where the 
possibility of future operating restrictions 
makes difficult the estimation of future 
costs. 


We know that in Canada use by indus- 
try and wastage through fire, insects, and 
disease are combining to reduce the value 
of our forest estate. Supplies of mer- 
chantable timber are becoming more re- 
mote and logging costs are increasing. 
The composition of the forest is changing. 
Valuable species are yielding place to 
inferior ones. Virgin stands of large- 
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not be replaced. This is of special impor-' 


| 


society, and this point must be stressed! 
until more interest in forest conservation) 
is aroused. 


The Chairman then called for the pres- 
entation of the following papers. 


sized timber are disappearing and willl 


tance in British Columbia, where it im- 
plies gradual reorientation of the wood- 
using industries. 

To those who believe that the adoption) 
of silvicultural systems in harvesting for- 
est crops is the answer to our problems.: 
the remedy seems easy. We should pro~ 
ceed forthwith (through governmental au- 
thority) to impose the necessary condi- 
tions and restrictions, by writing them intor 
our licenses and leases for the removal: 
of timber from Crown lands. 

Unfortunately the problem is not so 
simple. Two very practical considerations 
stand in the way. These are: 

(1) Cutting provisions in timber li- 
cences or leases have been little changed 
over a term of years. Cutting rights are: 
transferable under certain conditions, and 
in many cases have passed from hand to: 
hand. Buying and selling have taken 
place and whole industries have been: 
financed on the basis of stability of con- 
ditions in the yearly or periodic renewals. 
Disturbance, unless carefully organized in 
advance and applied consistently in all 
provinces, would impose hardships which 
might do serious harm to some industries. 

(2) Large areas of our timber hold- 
ings consist of mature or over-mature tim- 
ber. The best thing to do with this tim- 
ber is to cut it off as fast as economic 
conditions will justify, having regard for 
seed supply and the retention of reserves 
for emergencies. Only in this way can 


| 
| 
| 


productive capacity of the forest soil 
ain be brought into play. 

Admittedly we in Canada have ex- 
loited our forests without sufficient  re- 
ard for a future crop, and have some- 
es failed to make the best use of the 
aw materials secured from our forests. 
In British Columbia, especially, better 
integration of industry is required. On 
the other hand, climatic conditions over 
most of our country are particularly suit- 
able for tree growth, and young stands 
have come in on cut- and burned-over 
lands. Today over 255 million acres of 
productive forest lands within the pro- 
vincial boundaries bear second growth. 
Large areas of this class exist in locali- 
ties comparatively accessible to the indus- 
trial plants, which lie for the most part 
in the southerly more accessible parts of 
the country. Growth conditions are more 
favourable in this region than in the 
northern areas to which cutting has in 
general receded. 


In the judgment of the Dominion For- 
est Service these second-growth areas 
must be depended on for the next crop. 
It is only a matter of a relatively short 
time until costs of raw material secured 
from distant sources will rise to such an 
extent that it will be more profitable to 
use wood from managed forests of sec- 
ond-growth timber lying close at hand. 
When that time comes, industry will be 
faced with a whole new series of prob- 
lems, the problems of silviculture. In 
‘fact, some industries are vitally inter- 
-ested in these problems at the present 
time. 

The greater part of the accessible mer- 
chantable timber is under licence or lease. 
The provincial authorities are now faced 
with the necessity for the rationalization 
of holdings, to provide security of raw 
material supplies for large industries un- 
der stable conditions of tenure. It may 
be expected that, as a corollary, the prov- 
inces will demand that industry apply 
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forestry principles to timberland manage- 
ment. 

In Europe it has been demonstrated 
beyond doubt that proper management of 
forests results in increased production, 
sustained yield, and economic benefit. 
This demonstration has not yet been made 
in Canada, and is urgently required. 

The Forest Service sees as its main 
duty the study of the methods of manage- 
ment which should be applied to our ex- 
isting young stands, so that we may ob- 
tain from them the greatest quantity of 
the best kinds of timber at the lowest 
cost and in the shortest time. We desire 
to devise methods to improve the compo- 
sition of the forest and restore by cul- 
tural treatment the preponderance of those 
kinds of trees most valuable for the use 
of man. 

Experiments of this nature take a long 
time. Permanent sample plots must be 
established in stands subjected to varying 
treatment and in control areas left undis- 
turbed. These must be remeasured at 
intervals until the crops reach maturity 
and the data obtained worked up and 
analyzed. As results become available 
and desirable trends appear, the methods 
by which they were secured should be ap- 
plied to larger areas on a demonstration 
basis. 

For continuity of policy and planning 
of these experiments, it is necessary to 
have forest areas under the control of the 
Dominion Forest Service. For this rea- 
son silvicultural research operations are 
largely concentrated at five forest experi- 
ment stations located in different forest 
regions. Stations now in operation are 
as follows: 

1. Acadia Forest Experiment Station.— 
The area contains approximately 38 
square miles and is situated some 15 miles 
northeast of Fredericton, New Brunswick. 
It is suited for study of softwood types 
occurring in the Maritime Provinces, par- 
Pehlarly white and red spruce, and also 
for the study of these species in associa- 
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tion with hardwoods. 

2. Valcartier Forest Experiment Sta- 
tion—The area embraces seven and a half 
square miles, located on the northwest 
side of the Jacques Cartier river, some 
seventeen miles north of Quebec City. It 
comprises part of the Valcartier Military 
Reserve, and has been turned over to the 
Forest Service (for forestry experimental 
purposes) under an agreement with the 
Department of National Defence. It 
serves for investigation of conditions rep- 
resentative of the mixed hardwood re- 
gion in Quebec, and to some extent of 
spruce types. | 

3. Petawawa Forest Experiment Sta- 
tion.—This area comprises approximately 
100 square miles, situated some ten miles 
northwest of the city of Pembroke. It 
forms part of the Petawawa Military Re- 
serve and has likewise been turned over to 
the Forest Service (for forestry experi- 
mental purposes) under an agreement 
with the Department of National Defence. 
It serves for investigation of conditions 
representative of the pine and mixedwood 
types in eastern Canada. 

4. Duck Mountain Forest Experiment 
Station.—This area contains approximate- 
ly 36 square miles, and comprises a part 
of the Duck Mountain Provincial Forest 
Reserve in Manitoba. It was turned 
over to the Dominion by Order-in-Council 
of the Manitoba government, in 1935 (for 
forestry experimental purposes). Timber 
conditions on this area are representative 
of the spruce and mixedwood forest belt 
common to the northerly parts of the three 
Prairie Provinces. 

5. Kananaskis Forest Experiment Sta- 
tion.—This area embraces approximately 
63 square miles, in the Kananaskis River 
Valley, Alberta, approximately sixty-two 
miles west of the city of Calgary. It af- 
fords opportunity for the study of lodge- 
pole pine in association with spruce, one 
of the most important timber types found 
in the Rocky Mountains region. The area 
not only contains a good representation of 
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age-classes in these species, but other im 
portant mountain species are also repre 
sented. 

The solution of silvicultural problem 
in these forest experiment stations will b 
of assistance to the introduction of soun 
forest management in Canada. Obviousl 
the more intensive the treatment of an 
given timber stand the better should b 
the results, but the greater will be the 
cost. If by a series of experiments w 
can show the results that can be secure 
from treatments of varying cost, then the 
operator can apply to his own holding 
whichever one appeals to him as the = sh 
satisfactory under the economic condi 
tions with which he has personally tol 
contend. 

The forest experiment station areas have 
been selected to give an average repre- 
sentation of the timber types and condi 
tions within their respective forest re- 
gions. They contain a very large pro- 
portion of young stands which have come 
in after logging or fire. The problems 
encountered in determining the proper 
treatment of these young forests should be 
in a large measure the common problems 
of the forest region. Their effective solu- 
tion should provide information of dis- 
tinct and practical value to industry. 

No experimental area can contain an 
adequate representation of all types and 
sites in a region, and research in the sta- 
tion areas has to be supplemented by co- 
operative undertakings elsewhere. Such 
investigations may include the following: 

Studies of cut-over and _ burned-over 
lands 

Site classification 

Cover types 

Artificial reforestation 

Mensuration 

Logging cost studies 

Farm woodlot investigations 

Waste land reclamation 

Cooperative investigations in insect anc 
disease control. 

Provincial authorities and industry hav: 


ays been ready and willing to make 
ooperative agreements covering special 
rojects such as the above and have in 
Jact made many requests for special 
tudies. 

# It is obvious there can be no justifica- 
ion for expenditures on a continuing pro- 
am of research at forest experiment sta- 
ions unless fire protection facilities are 
vailable, which will give a reasonable 
egree of insurance. For Canada as a 
ole, fire protection is still our crying 
eed. For our experiment stations it is 
outstanding necessity. On these sta- 
ions we have a large investment in sci- 
ntific work extending in some cases over 
period of years. Our situation demands 
evelopment and experimentation in pro- 
ection equipment and in facilities and 
ethods of fire protection. One impor- 
nt achievement has been made in forest 
fire hazard forecasting, by means of 
which danger periods may be predicted. 
The success attained in this work has at- 
tracted attention from many parts of the 
world and the methods developed have 
been put into actual practice in various 
regions in Canada. 

One of the great problems in the treat- 
ment of young stands is to find a market 
for the material taken out. The extent to 
which cultural operations can be made an 
economic proposition depends largely on 
this factor. We have been able to find 
markets for fuelwood, pulpwood, match 
stock, wooden posts, and other minor 
products. Our success has, of course, 
been due to the fact that our areas are 
close to markets and we have opened them 
up by road construction. Our operations 
are another indication of the truth of the 
premise that forestry methods should start 
on areas close by and gradually extend 
farther afield. 

There seems to be need of clarifying 
our thinking of the question of thinnings. 
The original development in Europe, it 
may be supposed, came as a result of the 
urgent demand for wood, particularly for 
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{uelwood and charcoal to meet day to day 
needs. 

In the earlier stages of development it 
was probably not difficult to supply these 
demands through the felling of small 
trees, and at the same time, to maintain 
the forest itself, either for the growth of 
large timber or for the chase. But, with 
the advent of the conception of sustained- 
yield management, the principles of silvi- 
culture had to be developed, in order to 
determine the amounts and kinds of trees 
that could be cut without prejudicially 
affecting the productivity of the forest. 
In other words, preservation of the main 
stand until maturity, not disposal of the 
thinnings, was the forester’s problem. 
Under these conditions the idea of con- 
tinuous use of forests gained general ac- 
ceptance. 

On this continent we have had little use 
for intermediate products and have not 
sensed the fact that we lose one-third of 
the productive capacity of our forest soils 
by confining our attention to final crops. 

In mixed stands where certain species 
are to be favored, the value of thinnings 
or release cuttings is self-evident and 
may be justified even though little or no 
net revenue is received from the disposal 
of the product. In pure stands or where 
species of approximately equal importance 
are involved, the justification of thin- 
nings may rest at least as much on the 
returns receivable as on the effect of the 
final yield. 

As we are at Petawawa, it may be al- 
lowable to draw attention to some experi- 
ments at this station. The results of 
thinnings in mixed red and white pine 
and poplar are interesting. It has been 
found that, taking the three hundred best 
or dominant trees per acre, these show 
about the same rate of growth on the con- 
trol plot as on the thinned plots. In other 
words, having achieved dominance, the best 
trees on the control plot are little handi- 
capped by the competition from the sup- 
pressed smaller trees which form the nu- 
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merical majority of the stand. It is even 
possible that in the case of these plots 
the steady growth of the dominants on 
the control plot and the gradual thinning 
by natural means may produce a better 
class of material than on the thinned 
plot. Height growth may prove to be 
greater. 

The stands referred to are now about 
fifty years of age. It is possible that se- 
vere thinning (leaving 250 to 300 trees 
per acre) may yet show a prolongation 
of high growth rate into the later years 
of the rotation while that of the domi- 
nants on the control plot may drop off. 
If this be the case, and, if in addition, 
pruning to one log height is carried out, 
the final crop returns may show a great 
advantage from cultural treatment. The 
price differential between upper and lower 
grades in white pine now amounts to 
about $40 per M.B.M. 

Another advantage from the severe 
thinning may come from the securing of 
advance growth twenty to twenty-five years 
old at the time of harvesting the main 
stand. At age fifty, seedlings are ap- 
pearing under the poplar sprouts which 
have now reached a height of ten feet or 
so. According to our experience this 
sprout growth will die out within a decade 
leaving the softwood advance growth a 
free chance to develop. 

These are, of course, deductions applic- 
able only to the experiments in question. 
Due to the fact that in these particular 
stands all species are of economic value. 
it is possible that this pine type pays a 
minimum return from thinnings. Never- 
theless it should be remembered that any 
net return receivable from thinnings is 
so much to the good. The future will un- 
doubtedly see enhanced values for smaller 
material procured from readily accessible 
places. Undoubtedly the final crop trees 
on thinned areas will yield as large if 
not a larger return than any final crop 
resulting from natural growth. One-third 
of the total yield of the soil over the 


rotation lost through mortality and used 
by thinning must mean better economic. 
use of the resources. 

Finally, we must take care that the 
question of the value of thinnings as a 
whole be not confused with results from 
special cases such as the pine types here 
discussed. In a mixedwood type, under} 
natural conditions, much volume may be} 
placed on dominant trees of species of no 
economic value. The removal of these\ 
to favor other more desirable species is 
the objective of ordinary thinning prac-? 
tice. Even where returns from thinnings 
contribute only in part to the cost of the| 
operation, results of the final yield may) 
well justify the expenditure. Determina- \ 
tion of the economics of treatments of) 
this kind which will be applicable to in-) 
dustrial holdings is the main objective of: 
forest experiment station work. Once: 
again the point may be brought out that, 
cultural treatments will start on a com-| 
mercial scale on areas readily accessible. 
to markets capable of absorbing smaller 
material. 

Turning now to the question of final. 
crop cuttings, the difficulties of intro-; 
ducing silvicultural methods were noted: 
earlier in this paper. Nevertheless, it is 
not possible or necessary to dismiss the 
matter by saying that under Canadian 
conditions nothing can be done. Some 
form of selection cutting may prove ad- 
vantageous on timber holdings of suitable 
types which are close to markets even as 
it is the obvious method for management 
of the farmers’ woodlot. For large hold- 
ings farther afield, where a certain vol- 
ume per acre must be removed to make 
the operation pay, we can still do much 
by proper distribution of the annual cuts 
with respect to the entire holdings. In 
many cases in the past cutting has pro- 
gressed from the most accessible to the 
less accessible; no seed trees have been 
left or residual stands have been destroyed 
by fires following logging. 

Surveys made by the Dominion Forest 


; 


ervice of the present condition of cut- 
ver and burned-over lands present a more 
ncouraging picture than was anticipated. 
egeneration is rarely lacking and_ in 
any sections is adequate for a second 
op. If in the future we can attain a 
easonable degree of fire protection, and 
f we pay proper attention to distribution 
f cutting, so that seed supplies will be 
vailable, many sections of Canada can 
operated to provide raw materials for 
ur forest industries for many years to 
ome. 


Many problems, some of a fundamental 
haracter, arise in connection with silvi- 
ultural experiments. Brief mention may 
be made of site-classification following 
developments in Finland and applied to 
our conditions by Dr. Heimburger. Under 
this system the minor constituents of the 
forest community, i.e., mosses, herbs, and 
shrubs are considered as indicators of site 
quality. The main problem is to deter- 
mine what species and associations of spe- 
cies of these plants are reliable indicators 
of different site qualities. In connection 
with these investigations intensive studies 
of different soils are carried on, and soil 
‘types are correlated to the forest types 
which they bear. At Petawawa there is 
a good market for sound poplar used in 
the match industry. One interesting re- 
sult of site classification work at this sta- 
tion has been the discovery that on cer- 
tain soils it is hopeless to expect to grow 
poplar of high quality. Site classifica- 
tion has proven of value in analyzing 
similarities and discrepancies in results 
of sample plot measurements and in de- 
termining locations of new series of plots 
to be established. 
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Tree-breeding is another new study, now 
in its infancy, but which gives promise of 
interesting development. The production 
of fast-growing, disease-resistant hybrids, 
the conservation of hybrid-vigour through 
vegetative reproduction, and the possi- 
bility of applying these measures to coni- 
fers through the use of hormones, all 
present possibilities of potential economic 
importance, 

The Forest Products Laboratories, a di- 
vision of the Dominion Forest Service, 
have under way at Petawawa studies in 
simple methods of wood preservation of 
particular interest to farmers, using mate- 
rial grown at the station. This is an in- 
stance of the intimate correlation between 
forest products utilization and forest man- 
agement. 

The path we are trying to follow in 
dealing with these special phases is to 
concentrate on problems which will help 
us in achieving our main objective in for- 
est experiment station operation, that is 
to grow wood, to determine and to dem- 
onstrate how it can be grown best, con- 
sidering the types of forest and soil to 
be dealt with, and particularly at what 
cost. 

We think we are on the right track; 
we believe the work we are doing and 
propose to do will be the best contribu- 
tion we can make to the advancement of 
forestry in Canada. We appreciate the 
opportunity for criticism and advice of- 
fered by the presence here at Petawawa 
of so many men, distinguished in forestry 
and allied sciences. We hope you will 
give us of your best judgment and that 
1938 may mark a new milestone in prog- 
ress towards the solution of Canada’s for- 
estry problems. 


PROGRESS IN FOREST-FIRE RESEARCH 


By J. G. WRIGHT 


Dominion Forest Service, Lands, Parks and Forests Branch, Department of Mines and 
Resources 


HE forests of Canada have several 
| enemies which threaten their con- 
tinued existence. Tree diseases cause 
heavy loss, and forest pathologists are 
striving to devise ways and means to over- 
come this loss. Insect outbreaks fre- 
quently destroy large areas of valuable 
forest, and were it not for the work of 
the forest entomologists it is possible that 
entire forest species might be wiped out. 
In many instances we must also include 
man as an enemy of the Canadian forests. 
By wasteful, indiscriminate, and unwise 
cutting methods, he has frequently in the 
past left no opportunity for a second crop 
of trees to replace those he has removed. 
In addition he has set, either wilfully or 
by carelessness, 85 per cent of all forest 
fires in the past ten years, which have 
annually burned over an area exceeding 
2,500,000 acres. Neglected camp-fires, 
careless smokers, and improperly con- 
trolled settlers clearing fires account for 
nearly 60 per cent of ali the man-caused 
fires. In some regions settlers’ fires alone 
have caused nearly half the damage. 


Forest fires are by no means a modern 
evil in Canada. Long before the advent 
of civilized man there were forest fires. 
most of which probably started from 
lightning, and their records may be read 
from the fire scars on ancient trees. On 
the whole, these prehistoric fires were 
probably mostly beneficial, and were Na- 
ture’s method of clearing away overmature 
forests which were dying of old age, to 
make way for the new cycle of growth 
from the seeds stored in the soil. The 
aborigines of Canada undoubtedly _ set 
some fires, but on the whole, they were 
careful with fire, knowing that the forest 
sheltered the game on which they de- 
pended for livelihood. 


The early white settlers, with their 
policy of land clearing, looked upon thd 
forest as an enemy and an obstacle tc 
their progress to be overcome by the aid 
of fire. More recently, and during thd 
past twenty years, with the advent of thd 
automobile and the increasing use of thd 
forest for recreational purposes, the pro} 
portion of man-caused fires has risen tc 
85 per cent of the annual total. Sta 
tistics also show that during this twenty) 
year period, although the number of fires 
may vary greatly from year to year, there 
has been a general trend increase of 10 
per cent in the annual number of fires: 
However, it is interesting to note that in 
spite of this tendency for the number 0% 
fires to increase, there has been a markec 
decrease in the damage trends during the 
twenty years. The steadily improving 
efficiency of the protective agencies has 
reduced the total area burned annually 
and the size of the average fire, by ovex 
50 per cent. It is with the means of 
increasing the efficiency of fire protective 
effort that we are concerned in_ this 
paper. 


FoREST-FIRE RESEARCH 


Forest-fire research deals with the im: 
provement of methods, equipment, anc 
technique in forest-fire prevention, detec: 
tion, and suppression. It is this con: 
tinued research during the past twenty 
years on the part of forest authorities ir 
Canada which has, as before stated, re- 
sulted in a 50 per cent increase in the 
efficiency of fire fighting. This improve: 
ment in fire-fighting efficiency is largely 
attributable to better organization, better 
detection, communication, and transporta’ 
tion systems, the use of light power: 
pumps and linen fire-hose, the back-pack 
hand pump, and numerous other mechan: 
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al aids which have been developed as a 
sult of research work. If it had been 
ossible to show a similar improvement in 
field of fire prevention we would not 
ow be troubled with the spectre of forest 
epletion. 

The introduction of permanently manned 
rest-lookout stations, aeroplane patrols. 
nd telephone and radio communication 
hanged the whole picture of fire detec- 
on. Now, except in smoky periods 
hen visibility is poor, a fire is quite 
ikely to be seen before it gains large 
ize, and its location is communicated 
t once to the administrative officer. By 
eans of motor trucks, outboard motor 
oes, or in some areas aeroplanes, men 
nd equipment may be rushed even long 
istances and reach the fire before it be- 
omes dangerously large. Upon arrival at 
fire (if water is available, and fortu- 
ately in most forest regions in Canada 
ater is plentiful), the power gasoline 
umps and hand spray-pumps are brought 
nto play. The fire is effectively controlled 
nd finally completely extinguished so that 
o secondary “flare-ups” can occur. 
Power pumps.—Probably the greatest 
ingle advance in forest-fire fighting was 
e development of the light portable 
power-pump and linen fire-hose. Today 
millions of dollars are invested in this 
equipment throughout the world, and it 
has saved untold millions of dollars of 
forest wealth. 

The first known light portable power- 
pump for forest-fire use was designed in 
1914 by a Canadian engineer, Mr. H. C. 
Johnson, at that time Assistant Fire In- 
spector for the Board of Railway Commis- 
sioners of Canada. Prior to that time 
heavy units, mounted on trucks or wagons, 
had been used by some of the slates as 
shown by the literature at that time. 
In 1914, Mr. J. B. Harkin, then Commis- 
sioner of Dominion Parks, asked Mr. 
Johnson’s advice about the use of a heavy 
unit on a truck or flat car in the Rocky 
Mountains Park. Mr. Johnson suggested 
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e light pump which could be carried any- 
where by two men and, as there was 
nothing of the kind on the market, de- 
signed a_ single-cylinder plunger-pump. 
A few weeks later he redesigned the unit, 
using a twin-cylinder, two-cycle, Water- 
man marine engine with aluminum base, 
a Bosch magnate, and a gear pump. Mr. 
Harkin was very enthusiastic over the 
design, and secured the necessary appro- 
priations to have the unit built. The work 
was carried on under Mr. Johnson’s su- 
pervision in an Ottawa machine shop. 

The first completed unit weighed 130 
pounds and was first used in July 1915 
to control slash-burning operations in the 
Rocky Mountains Park. The manufacture 
of this pump was taken over by the Fair- 
banks-Morse Company, and the model 
with minor changes is still in production 
today. The demand for the pump was im- 
mediate, both in the United States and in 
Canada, and several units were used in 
the Great War for de-watering trenches. 

In succeeding years, Mr. Johnson as- 
sisted various manufacturers in improving 
designs of portable pumps and, in asso- 
ciation with Capt. N. C. Sparks of Domin- 
ion Parks, did much to improve the qual- 
ity of linen firehose for use with these 
pumps. He also designed much of the 
equipment, and suggested many of the 
rules and regulations for the prevention 
of railway fires, which removed Canadian 
railways from the leading cause of forest 
fires and put them down near the bottom 
of the list. However, it is as the inventor 
of the forest-fire pump that he will be 
best remembered, and to him as the in- 
ventor, and to Mr. J. B. Harkin as his 
enthusiastic backer, go the credit for the 
introduction of the light portable power- 
pump for fire-fighting. 

Radio.—Both Saskatchewan and Ontario 
have experimented on the use of radio 
for communication in the remote forested 
sections of these provinces, as has also the 
Laurentian Forest Protective Association 
in the Province of Quebec. Ontario finds 
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the short-wave voice system developed by 
experiment best suited to its needs and 
territory. Saskatchewan uses long-wave 
with a system of moderately powered con- 
trol stations with voice transmission, to 
which are tied in low-powered field-sta- 
tions using code for transmission. In 
Quebec long-wave commercial units with 
voice transmission are used. The users 
of these various systems claim a_ high 
communication efficiency has been at- 
tained, where long distances in remote 
regions would render the telephone im- 
practicable. 

Fire-hazard research.—It will be readily 
seen that it is most important for a forest 
officer to know when forest fires are most 
liable to occur in his territory and how a 
fire is likely to behave on a given day 
in each different forest type. If he can 
be supplied with an accurate measure or 
index of fire-hazard from day to day and 
a forecast of what conditions are likely to 
prevail within the next day or two, he 
can plan the work of his organization 
much more economically and efficiently. 

A study of forest-fire hazard in the dif- 
ferent forest types at the Petawawa Forest 
Experiment Station was begun in 1926. 
Prior to that time earlier investigators in 
the United States, notably, Gisborne, 
Show, Kotok, and Hoffman, had shown 
that the inflammability of forest-fire fuels 
was closely related to their moisture con- 
tent, which in turn was affected by weath- 
er conditions. The method of study fol- 
lowed at Petawawa prior to 1929 consisted 
largely in tracing the variations in fuel 
moisture from day to day. In 1929 an 
intensive study was begun to link inflam- 
mability in various forest types directly 
with the weather conditions. Empirical 
methods were followed over a period of 
years, during which observations were 
made of fuel moisture, inflammability by 
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test fires, and every possible wal 
factor, or combination of weather fae 
tors, which might influence the suscepti) 
bility of pine forests to fire. A care} 
ful statistical analysis of the data ea 
cated that rainfall, rate of evaporation per 
day, relative humidity, and wind velocity 
were the controlling weather factors. 

In 1931, preliminary fire-hazard tables 
were compiled for mixed red and white 
pine forests, in which a system of indexes 
were used, based on the weather factorst 
These tables were tested in field use, anc 
their accuracy in defining the daily hazara 
surprised even the investigators. They 
were followed in 1933 by official tables 
based on still further data. These 1932 
tables, though prepared only for mixea 
red and white pine forests, have now beer 
in extensive use throughout the Province 
of Quebec for several seasons with satisi 
factory results. 

Investigations were continued in a varit 
ety of forest types, and during the winte: 
of 1937-38 the mass of data was recomr 
puted, and new simplified tables incom 
porating a slightly different system of im 
dexes were issued covering the majo: 
forest types of Eastern Canada, with thi 
exception of pulpwood forests. These tai 
bles are in use this season throughout thd 
Provinces of New Brunswick and in othe: 
parts of Canada. 

The system of fire-hazard measuremen: 
developed at the Petawawa Forest Experii 
ment Station now ‘is being used not only 
to effect economy in fire-fighting, but in 
the even more important field of fire 
prevention. The only real solution o 
the forest-fire problem is fire-preventiom 
and the intelligent use by forest author 
ities of the instrument which science ha 
placed in their hands in the form of th 
fire-hazard index can do much to furthe| 
this end. | 


JOURNAL OF FORESTRY 


Cable CHAS. MacFAYDEN, B.Se.F. 


; Address: 6362 ELM ST., VANCOUVER, CANADA Code: 


MH vancouver FOREST T REE SE ED ABC STH 


; CANADA 


| from the 


MOUNTAINS AND COAST OF WESTERN CANADA 


UNIVERSITY OF MAINE 


ORONO, MAINE 


The Forestry Department offers a four year undergraduate curriculum, leading 

b to the degree of Bachelor of Science in Forestry. i 
Opportunities for full technical training and for specializing in forestry prob- 

lems of the Northeast. Eight-weeks’ camp course required of all Seniors in Forestry, 
in practical logging operations, on Indian Township, Washington County, Maine, 


under faculty supervision. 


For catalog and further information address 


rst por Forest Pruning 
Phy PORTER 


POINTCUT 
eee PRUNER 


intcut Pruned 


The Pointcut earned its high 
reputation in forest pruning on four 
important points. It is fast—its lev- 
erage principle and power shift 
making its use easy and untiring. 
It is efficient—its two sharp blades 
cut clean and close—eliminate the 
tendency of live limbs, when 
sawed, to strip down the bark. It 
is powerful—cuts to capacity on 
live or dead limbs up to 1%” 
diameter. It is rugged—the cutting 
blades are of drop forged, heat- 
treated steel, accurately ground 
and fitted. A guaranteed tool. Ask 
your dealer. 


. K. PORTER, INC. 


ERETT, MASS. U.S.A. 
E BOLT CLIPPER PEOPLE — EST. 57 YEARS 


FORESTRY DEPARTMENT 


Manual of the Trees 
of North America 


By CHARLES SPRAGUE SARGENT 


ORTY YEARS went into the making of 

this book. Its author, the leading authority 

on the trees of America, was the founder 
and director of the Arnold Arboretum of Har- 
vard University. In it is compressed all the es- 
sential information on the identification, descrip- 
tion and illustration of North American trees 
from Professor Sargent’s “Silva of North 
America.”’ The resulting book of 900 pages and 
nearly 800 illustrations answers every question 
on North American tree species and gives their 
ranges, the properties and value of their woods 
as well as their English and Latin names. This 
standard book, published at $12.50, is now of- 
fered at $5.00, less than half the previous price. 


Order from 


SOCIETY OF AMERICAN 
FORESTERS 
Mills Bldg., 17th and Penna. Ave., N. W. 
Washington, D. C. 


1095 


REPRINTS from this issue 


To enable you to secure reprints of portions of the Ottawai 
Meeting Proceedings at as low a cost as possible, the following plani 


will be pursued: 


REPRINTS OF INDIVIDUAL 


All orders received prior to November 7 for reprints of complete individual 
session proceedings will be pooled and filled as a combined order, with the prices 
based on the total cost of the combined order, in accordance with the following 
schedule plus cost of postage: 


SESSIONS 


| 


Abov. 
‘ 200 or less: 200-500: 500-1000: 10Gae 
Session | Price per copy | Price per copy | Price per copy per copy 
MONDAY 
Opening Session and Addresses | 
of Welcome 10 07 05 | 04 
Administration of Crown } 
Timberlands 
TUESDAY, A. M. 
Silviculture and Scaling p 08 05" 04 
Problems 
WEDNESDAY, A. M. , 
Joint Session of Foresters, Ale 08 054 | 04 
Forest Entomologists and 
Forest Pathologists ; : 
WEDNESDAY, P. M. .10 .07 -05 04 
THURSDAY, A. M. | 
Joint Meeting of Forestry 04 | .03 0214 -02 
Group and the Ecological | 
Society of America | 
THURSDAY, P. M. | 
Joint Meeting of Forestry | 
Group and the Ecological 10 | -07 -05 04 
Society of America 
FRIDAY, P. M. 
Session Held at Petawawa 04 C3 02 02 
Forest Experiment Station | | ix 
Reprints of Individual Papers 
100 100- 200- Above 
or Less 200 500 500 
l | 
4 Pages or Less 05 .03 | -02 012 
| | 
8 Pages | .08 | .05 .03 .02 | 
| 


PRICES ON LARGER QUANTITIES ON APPLICATION | 
No reprints will be made of any paper or report for which the aggregate 


is less than 50 copies. 


Shipments on completion of printing. Price to be remitted on receipt of bill 


Bartlett No. 1-W Compound 
~ever Tree Trimmers—Rope Pull 


No. 1-W Tree Trim- 
mer is the most 
powerful cutting tool 
we have ever pro-& 
duced. It has theQ 
Compound Lever 
cutting head and will } 
sever any branch up ¥ 
to 1%” in diameter 
with the slightest ef- 
fort. 6 ft. pole or 
longer if wanted. 


No. 44 Pole Saw for 
larger limbs. Has a 
16” blade curved or 
straight as you pre- 
fer. Peg tooth—7 per inch. Any length 
pole up to 16 ft. Longer by using extra 
sections with positive locking sleeve. 


Bartlett-Detroit Tree Paint 


For destroying and preventing 
the growth of wood destroying 
fungi and for the protection of 
y wounds, use BARTLETT’S TREE 
Parnt. Easily applied with or- 
dinary paint brush. 

Used by State Highway Depts., 
U. S. Gov’t., Public Utilities and 

Professional Tree Experts. 


Write for Catalog 


BARTLETT MFG. CO. °SetRorr sicHicAN’ 


».| Free Fall 
“1 Catalog 


Showing Hunting Foot- 
wear, Clothing, and 
forty other leather and 
canvas specialties of our 
own manufacture for 
campers and hunters. 


L. L. Bean, Inc. 
256 Main Street 
Freeport, Maine 


LLBEAN Ixc | 


THE WOODMAN’S PAL 


combined 


Sickle, Axe and Brushhook 


Ideal for Brush and Firelane 
cutting, Roadside _ clearing, 
Trail-blazing, Improvement cut- 
ting, Plantation mowing, etc. 
Is well balanced, with weight 
placed forward, permitting a 
powerful, effective stroke with 
little exertion. 

In its metal carrying sheath, 
the PAL is conveniently carried 
from the belt. 


Safe—Practical—Economical 


VICTOR TOOL CO. 


310 Chapel Terrace, Reading, Pa. 


92 WARREN STREET 


BORE Ss eRe 5 LED 
CERTIFIED AS TO ORIGIN AND SPECIES 


Correspondence invited with seed collectors. 


HERBST BROTHERS 


Established 1876 


INTE Wie COIR Kem Pes Ve 


UNIFORMS 


FOR 
REGULAR PERSONNEL 
U. S. FOREST SERVICE 
STATE FOREST SERVICE 
NATIONAL PARK SERVICE 


CCC SUPERVISORY PERSONNEL 
OUTDOOR CLOTHING 


Write for Sample Fabrics and New 
Lower Prices—Stating Your Branch 
of Service 


THE FECHHEIMER BROS. CO. 


Uniforms for Over 50 Years 
CINCINNATI OHIO 


HAVE YOU CHANGED YOUR 
ADDRESS? 


Make sure that we have your correct ad- 
dress. It is one way to insure prompt deliv- 
ery of your Journat. The U. S. Post Office 
will not forward magazine. Please notify us 


promptly of any change. 
SOCIETY OF AMERICAN FORESTERS 
Mills Building 


17th and Pennsylvania Ave., N. W. 
Washington, D. C. 


S-O tractor and bull- 
dozer cutting a road 
through a Washington 
forest. The S-O shifts 
on the go like a truck 
—time usually wasted 
changing gears is spent 
at profitable work. 


It’s easy to smother a fire if you have roads that enable you to get men and f 
fighting equipment to the blaze quickly. Plan NOW to build more such roads 
protect your forest area. You can do it with your present appropriation by ust 
faster-moving Allis-Chalmers equipment. Here’s why: A-C tractor design elimina 
power-robbing deadweight, thus enables you to climb grades and work on slo 
too steep for ordinary tractors. You gain from 5 to 30 extra minutes per shift’ 
starting time alone because A-C tractors start instantly in all weather and go rij 
to work. There’s plenty of reserve power for tearing out stumps and rocks, p 
ease of handling, quick pick-up and higher speeds to keep the job going at a f 
clip all the time. Put this FASTER POWER to work on the heavy 

pioneering; use A-C Speed Patrols for finishing and keeping roads 
and fire trails in first-class shape to get the jump on any blaze. ont 


INVESTIGATE ALLIS-CHALMERS EQUIPMENT NOW. UrgilPriy, 


Gasoline and Controlled Ignition Oil 
Track-Type Tractors from 32-to 80 


Drawbar.H. P... Tandem and Single 
Drive Speed Patrols .. Drawn Blade | 
Graders .'. Industrial Wheel Tractors 
. . Stationary Power Units from 31 to 
102 Brake H. P. ... Two, Four and 


Six-Wheel Scrapers, Bulldozers, Trail- \ TRACTOR DIVISION— MILWAUKEE, U. S. A. 


ave Loaders, Winches and Other | 
_ Allied Equipment. 


